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AMENDMENTS PROPOSED TO THE INTERNATIONAL 
RULES OF BOTANICAL NOMENCLATURE (1935) 

by 0. X. Furtado, 

Botanic Garde an, Singapore. 

1. Introductory Remarks 

1. In proposing amendments to the Rules, I make 
the following distinctions in names: valid and invalid, 
priorable and impriorable, legitimate and illegitimate. 

2. VALID AND INVALID. Names that are invalid 
have no status under the Rules and therefore no claim to 
recognition by botanists (Art. 19a of present amend¬ 
ments 1 ). Such names are easily recognized by their defects 
in one or more of the points enumerated in Art. 2b (for 
exception mo para. .‘1 below). The names that satisfy the 
Rules on all the points concerning validity are called valid 
(Arts. 2b and 19a). 

2. The main and really important difficulty in 
connection with judging the validity of names concerns the 
quality of their description, which, while it may be consider- 
ed by some as sufficient to validate a name, by others may 
be judged insufficient (see Furtado in Blumca, Suppl. I, 
1927 pp. 128-122). But provision has been made in these 
amendments for empowering the Congress to declare, by 
means of a decision, the validity or invalidity of such 
questionable names (Art. 21B-6), so that they may not 
"throw science into confusion” (Art. 4). 

4. PRIORABLE AND IMPRIORABLE. It is admit¬ 
ted in the Rules that the use of certain valid names “may 
cause error or ambiguity” in nomenclature (Art. 4). Such 

’ Where letters A, B, etc. follow the number of Articles quoted 
in this discussion, the reference is to the present proposed amendments. 


1 
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names are rejected simultaneous homonyms, later homonyms 
of equal rank and later non-typonymous (formal) homo¬ 
nyms of unequal rank (Arts. 61a & n). Those are the onl\ 
valid names (besides those on which a special decision lias 
been made by the Congress) that I consider should lx* 
impriorable, that is, they must not be included in pnoritv 
considerations (Arts. 56a, 61a & n). 

All other kinds of valid names, including those 
published in violation of the priority rule (Art. 56a), can 
be used without causing “error or ambiguity” in nomen¬ 
clature, provided they are well typifiablo. These should 
in my opinion be included in priority considerations 
(priorable names). 

If not certainly typifiable, or if their inclusion in 
priority considerations would cause cither confusion or 
many undesirable changes in the current nomenclature of 
plants, the Congress is empowered to suspend in such cases 
the rule of priority and prevent the changes. (Arts. 21 
a-d and 62a) . 

No doubt the existence of well typified or woll-typifkibl< 
synonyms causes much inconvenience, but under the now 
Rules they must be tolerated as a necessary though burden¬ 
some legacy from the past. As it will be seen later, this 
burden is made even greater by giving a valid status to 
such synonyms while denying them any claim to priority. 
Moreover the priority rule decides the legitimacy of names 
(vide infra), and its violation can render a name onI> 
illegitimate (vide infra). The priorability of names should 
therefore be decided without any reference to the priority 
rule, for this is applied only to such names as are priorable ; 
hence it is fundamentally unsound to make priorability of 
names dependent in certain cases on the application of the 
priority rule. 

5. LEGITIMATE AND ILLEGITIMATE. Names 
that are priorable may, under the present ruling, be either 
correct (legitimate) or incorrect (illegitimate), according 
to the circumscription, position and rank of the taxonomic 
group. A taxonomic group in given circumstances can boa r 
only one legitimate name, the one that satisfies the priority 
rule (Arts. 16a and 56a). All other synonyms of the group 
under the circumstances are illegitimate names for the 
group. 

A name published in contravention to the principles 
embodied m Arts. 16a, 17a-b, and 56a cannot be the oldest 
priorable name if the circumscription, position or rank given 
author is correct. Consequently occasions when it 
would be possible to legitimize such a name, or its epithet, 
will not often arise; but they may occur for instance when 
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older prio ruble names or,epithets L,u< l.der boc^mt un¬ 
usable either m the required position or .-avoiding to 
subsequent correction of typification or ciicuinacription. 
Hut when such an occasion arises it would be better to allow 
the name or its epithet (if unambiguous and not to be 
abandoned because of a special decision of the Congress) 
to be legitimized on the principles of economy and seniority, 
as embodied in the priority rule (Art. 50 a), than, by 
denying priorabilit.v to such a name, to complicate the 
application of the rules both of priority and of priorability. 
For the greatest objection against outlawing unambiguous 
valid names published in violation of the priority rules 
arises from nomenclatural jurisprudence itself, which, as 
shown in Section 1 above, cannot logically allow the 
priorability of names to become dependent on the application 
of a rule (the priority rule) which is applied only to 
priorable names or epithets; the violation of the rule of 
priority should only render a name illegitimate in the sense 
defined in these amendments. 

Moreover no advantage is gained by denying prior- 
ability to such unambiguous specific names as are capable of 
rendering their later homonyms impriorable: on the 
contrary such a denial not only does not maintain the 
principle of economy in epithets but also creates a class of 
unusable names which are both valid and unambiguous. 
No doubt such names were unusable also according to the 
1005-1910 Itules; but under those Rules such names were 
also invalid and so incapable of rendering their later 
homonyms impriorable. The 1935 Rules give valid status 
(Art. 37) to names published in contravention to the 
priority rule; and it is absolutely essential that the rules 
concerning validity, priorability and priority (or legi¬ 
timacy) should not be confused so as to render their 
application difficult. 

Moreover, as the example discussed below will show, 
there is no proper reason why certain offences against the 
priority rule should be singled out for penalization and 
others escape it. 

Example: 

In a hypothetical case bon describes a new monotypic genus 
called Codactyla 1)oe (1920) and publishes a non-validable 
specific name C. floribun pie nix longipcduuculatun Doe (1920). 
In 1921 Roe rodcscribes the genus as Dactycola Roe and renames 
the type species of Codactyla as D. multiandra Roe. Later in 
1922 Rob describes another species D. quinqnefolia Roe. In 1923, 
however, Doe claims priority to Codactyla Doe (1920) over 
Dactycola ROB (1921) and manifests his predilection to Greek 
by renaming the species C. polyandra Doe nom. nov. (C. floribvs 
plctiia longipevd unculatux Doe = D. multiandra Roe) and C. 
pentaphylla DOE nom. nov. (= D. quinquefolia Roe). 


Vol XL (1939). 
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Now here Roe was wrong, because the taxonomic group 
DactycoLa as circumscribed by him included the type of Coda ct yin 
which name he ought to have adopted under one or more of 
the Rules not only as the correct name for the genus but also 
as the first part of the specific names. Consequently both 
I), multiandra and !)• quiriqaefoha are "illegitimate” names undei 
Art. 2. and the names or the combinations not being "strictly in 
accordance with the Rules” cannot be taken into consideration 
for the purposes of priority (Art. 45); and so 0. polyamint and 
C. pentaphylla should be legitimized. But the definition <»l 
"illegitimate” names or combinations in Art. 60 of the 1 IK* 
Rules does not cover offences of this category; and, consequently* 
under Arts. 60 and 69, D. multiandra and L >. quniqiufolia are 
good priorable names and C. pentaphylla and C. polyandra must 
be rejected as "illegitimate” impriorable names. 

Now a specific name consists of two parts and in my opinion 
there is no justifiable reason why an offence concerning the 
second part should be penalized and not the offence concerning 
the first part. Under the present Rules all the four specific 
names are valid; it is therefore but just that the names should 
be made priorable also. Normally the specific epithets created 
by Doe (1923) could not be legitimized because they are younger 
than the ones created by Roe; but circumstances may arise when 
Roe's epithets become non-legitimable under Codactyla (<.//. when 
they have been employed under Codactyla before transference 
to it of Roe’s epithets). Under such circumstances rather than 
create new specific epithets and complicate the rule of priority. 
Doe’s specific epithets polyandra and pentaphylla should bo 
legitimized. 

Dr. T. A. Sprague’s definition (approved by the Amsterdam 
Congress) of superfluous names reads thus: "A name is 
illegitimate 'if it was nomenclaturally superfluous when published, 
z.e. if the group to which it was applied, as circumscribed by 
its author, included the type of a name [or epithet?] which the 
author ought to have adopted under one or more of the Rules’ 
(Art. 60, 1).” Under this definition D. multiandra Roe is a 
superfluous name because it includes the type of Codactyla Dob 
which Roe ought to have adopted "under one or more of the 
Rules” as the first part of the binomial; but Z>. quinqiu folia Rob 
cannot (?) be called superfluous. Whether it was the intention 
of the legislators to include D. multiandra Roe as a superfluous 
name it is not clear. 

7. HOMONYMS AND ORTHOGRAPHY. Owing to 
the varying taxonomic opinions of botanists, it is impossible 
to apply uniformly the old precept “once a synonym always a 
synonym.” But the maxim “once a later homonvm always 
a synonym” has been upheld in all names of equal rani; and 
in all non-typonymous names of unequal rank whore formal 
homonymy can occur under these amendments. It is there¬ 
fore now no longer possible to invoke the plea of typonyrm 
and illegitimacy of an earlier valid name in order to 
legitimize a later name having the same spelling and position 
and rank as the earlier name (Art. 61 a & b). 

. ^ also submit that the Committee of Nomenclature 

might be empowered to investigate into the full consequences 
ot the rules concerning homonymy and orthography of 
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mimes ami 1o make some.general rules by which hot musts, 
might bo ahh> to decide in the niaiorily 01 eases .vhelher or 
nol a certain name is a homonym or a orthographic variant. 
I further submit that until this problem is fully reported 
upon, proposals for the rejection or conservation of 
homonymous names should not be approved, (mi Ki'Iitado 
in Card. Bull. Straits Solti. IX, 1937 pp. 219-255). It is 
also necessary to divide whether or nol the groups of 
epithets of the following category are homonymous: 
jam nxix, jaram nxix, jnranu, and jaranica; annumensix and 
annamilira; pltilippina, Philippine unis, philippenxix and 
philippica; c< yloin nxix, eeylanica, zeylaniea, xinyalana, 
xhifiulcnxix, xinyliah nxix, xinhalenxix; eelebica, xelebicn and 
cdclxxiann; lixbonenxix and nli/xsiponenxix; malayana, 
malaiana, malajana, mala ye nxix, malaienxix and mahxiea; 
biirnKnxix, binntun nxix, binnenxix, Inmnunice and 
binnunica; etc. 

9. In the proposed amendments which follow, I have 
gathered together all the provisions pertaining a particular 
aspect of the names of each kind of taxonomic groups in 
order to effect a condensation in the Rules. This condensa¬ 
tion is desirable to prevent the invocation of one rule for 
defending the validity of a name which is invalid under 
another rule. (In some recent papers Art. 37 has been 
invoked to maintain as valid certain generic names which 
are invalid under Art. 42). The proposed re-arrangement 
would also enable anyone to detect more readily any flaws 
that later proposals might introduce into the Rules. 

10. TAUTONYMS: I propose the elimination of the 
rule of tautonyms because the present definition, or its 
interpretation, is ambiguous. It is true that, in 1930 at 
Cambridge, tautonyms were rejected as invalid (“illegiti¬ 
mate” according to the terminology adopted in 1935 Rules) 
and the rule was later confirmed at Amsterdam (1935); but 
this rejection was apparently made without considering the 
status of many names that can be called tautonyms. It 
also appears that the intention of 1930 legislation was only 
to reject absolute tautonyms like Linaria Linaria, and 
Iladiola Iladiola, but not names like Linaria Linariana, 
Radiola Iladiolarix and Naxturtium Naxtvrlium-aquaticum, 
though the last name is mentioned in the 1935 Rules as an 
example of invalid tautonyms. Moreover the rejection of 
absolute tautonyms was not considered in relation to the 
rule of the orthography of names (Art. 70); for though 
Bradlea Braddleya, like Cuminum Cyminum, may not be 
regarded as an absolute tautonym, yet when the generic 
names is spelt as Braddleya, which according to Art. 70 is 
a mere orthographic variant of Bradlea, then the correction 
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of Bradlea Braddleya would produce the absolute tautonym 
Braddleya Braddleya. And vice versa, the absolute 
tautonym Braddleya B> addleya, when corrected as to the 
generic name, would produce a non-tautonymous name 
Bradlea Braddleya. 

An absolute tautonym must therefore be defined as a 
specific name in which the specific epithet is homonymous 
with the generic name. If this definition were admitted 
and if it were further admitted that Aspli mum Tt iclioiuaui s 
and A. Trichomanes-dentatum are not pairs of homonyms, 
then Nasturtium Nasturiiuin-aq uat ic urn and Radiohi 
Radiolaris cannot be regarded as absolute tautonyms; and 
vice versa, if Nasturtium Nasturtium-aqmficum were 
admitted as an absolute tautonym under this definition, then 
A. Trichomanes and A. Trichomanes-dentatum would have 
to be regarded as a pair of homonyms It is therefore not 
possible to legislate on tautonyms without considering the 
rules of orthography and homonymy of names. 

The objection that the admission of absolute tautonyms 
would involve many changes in the names that have become 
long current also holds good in the case of quasi-tautonyms; 
for formerly absolute tautonyms and quasi-tautonyms were 
treated on the same footing. And perhaps more name 
changes are involved by admitting quasi-tautonyms like 
Cajanus Cajan, Kandelia Candel, Normanbya Normanbyi, 
Sullivantea Sullivantii and Timowius Timon than by 
admitting absolute tautonyms. 

Furthermore it should not be overlooked that, in the 
majority of cases, the existence of absolute tautonyms is a 
legacy of a nomenclatural system which did not regard the 
economy of epithets in naming taxonomic groups as a 
fundamental principle and which therefore permitted, in 
naming a new genus, the use of the oldest priorablc epithet 
of the type species on which the new genus was based. 

Now that economy in epithets has become a funda¬ 
mental principle in the new Rules, the correct procedure 
should have been to reject the generic names published in 
contravention to this principle. But since such a rejection 
is now not possible because it would involve many name 
changes, the remedy does not lie in outlawing the specific 
epithets which, by applying the principles of seniority and 
economy to the epithets of unambiguous (priorable) 
names, have produced, or would produce, absolute 
tautonyms. It would be indeed advantageous to admit the 
tautonyms in such cases, for they would help to indicate 
the generic types. However, the advisability of restricting 
their employment in future only to name the generic types 
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might bo considered. It may no roioarkod lu'ie unit zoolo¬ 
gists have found it useful to admit all tujtonyms as valid 
iegitunable names. 

In view of these considerations it appears to me that 
the decision to outlaw indiscriminately all absolute 
tautonyms is not only arbitrary but also impracticable and 
in many cases disadvantageous to the present nomenclatural 
system. The decision is also against the principle which 

directs that ‘‘the rules of nomenclature should be. 

founded on considerations sufficiently clear and forcible for 
everyone to comprehend and be disposed to accept" 
(Art. 3). 

11. NOMINA CONSEIIVANDA AUT REJICIENDA. 
An amendment to the Rules is here proposed for eliminating 
the possibility of securing the conservation of a name under 
false pretexts and of then claiming for the conserved name 
a force far in excess to that given to it by the Congress. 
(Art. 21 A— u). Under the 1935 Rules the conservation of 
a name secured merely on orthographical grounds could 
have oeen used to render non-legitimable or impriorable its 
earlier synonyms and homonyms. Under the present pro¬ 
posed Amendments this contingency would not be possible. 

12. Further, the generic names rejected vis-a-vis a 
nomen consorvandum arc termed at present nomina 
rejicionda; but the names thus rejected can be legitimized 
when they are neither homonymous nor synonymous with 
any of the conserved names. Yet nomina ambigua and 
nomina confusa are also regarded as nomina rejicienda, 
though they can never be legitimized. This equivocation 
or ambiguity is removed in the present proposals by 
adopting a classification which shows the precise effects of 
a Congress decision to conserve or to reject a name 
(Art. 21l>). 

13. I also submit that the Committee may be 
empowered to explore into the problem with a view 
to establishing some definite principles by which 
to appreciate the proposals concerning the conservation 
of names under Aid. 21B-C. Until this is done 1 
submit that no name should be permanently added to the 
lists of nomina conscrvanda made in 1905-1912 except to 
protect a use of a name current for a hundred years or 
more (sec FUETADO in Card. Bull. Straits Settl. X, 1939 
pp. 180-181). The list of 1905-1912 and the names which 
have more recently been conserved on orthographic grounds 
should be re-arranged so as to conform with the proposed 
amendments in Art. 21b. 

14. NOMINA AMBIGUA. The rule of nomina 
ambigua (Art. 62) is here revised so as to conform with its 
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original meaning. There has been of late a tendency to 
attach little or no importance to the word “permanent” in 
the rule. This, coupled with the abbreviation of the dis¬ 
cussion given under Rosa viUosa, has enabled the newer 
interpretations of the rule to pass as equivalent to the correct 
and traditional one. But from the discussion given of Rosa 
vittosa under the 1905-1910 Rules and from the remarks 
elicited from eminent nomenclaturists who attended the 19110 
as well as the 1985 Botanical Congress, it is evident that 
the legislators intended to consider as nomina ambigua only 
those names which have not only owing to their use in 
different senses, become a source of confusion, but also are 
admittedly incapable of any certain interpretation, so that 
the impossibility of removing the existing confusion is 
generally conceded to be permanent. On the other hand the 
Rules provide for disregarding all interpretations (irres¬ 
pective of their number and of the length of their currency) 
if they are contrary to the type (Arts. 18 & 50-55). The 
existence of certainly identifiable types is also recognized 
as the chief means of correcting misinterpretations or 
misapplications of names. 

15. TWO NEW APPENDICES: In 1935 at 
Amsterdam a proposal to invalidate certain works was 
put before the Botanical Congress by Dr. A. J. WlLMOTT; 
but the Congress, regarding a statistical investigation into 
the effects of the proposal upon the current nomenclature 
as an essential preliminary to its consideration, referred the 
proposal to a special Committee for the necessary explora¬ 
tion. The task assigned to the Committee is not a light one, 
and it is doubtful whether all the necessary data will become 
available at the next meeting of the Congress. Hence in 
Arts. 21c—D means are proposed by which the principal aim 
of Dr. Wilmott’s proposal might be secured without the 
statistical data. 

The principal object of the proposal evidently is to 
prevent botanists from delving into the works proposed for 
invalidation in order to resuscitate generic and specific 
names, or their interpretations, such as might lead to many 
changes in the long established nomenclature and thus 
greatly impede botanical research. An examination of the 
opinions expressed on Dr. Wilmott’s proposal and of 
similar ones submitted at previous Congresses by several 
botanists (cf. also Sprague, Preliminary Opinions, 1935 
p. 5) reveals no objections either to the principle, or to the 
mam purpose, of the proposal. Consequently both its 
principle and its purpose may be taken to have the approval 
of botanists in general. 
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The importance of the’pnneiplc under 1 ) mg the proposal 
lies in the fact that it recognizes implicitly the existence of 
some strong reasons why certain works were either 
generally ignored, or allowed only a partial validity, by con¬ 
temporary and subsequent botanists, and consequently, that 
it is now inconvenient, if not unreasonable, to force the 
entire nomenclature from such works upon the modern 
botanist, even if ho has pledged himself to the rules of 
priority and retroactivity. 

Just as a provision has been made in Art. 21 of the 
Itules to suspend in certain cases, the undesirable effects of 
the rules of priority and retroactivity, so also a provision 
appears to bo necessary against the undesirable con¬ 
sequences of having to accept as valid the works, or some 
names in them, which had been generally disregarded by 
previous botanists. A suitable provision in the Rules, to 
guard against such a contigcncy, would also induce botanists 
lo consider the advisability of denying validity to obscure 
tracts such as they may have unearthed from a long 
botanical oblivion and to prevent them from basing on 
these tracts changes in the long established nomenclature of 
plants. 

The two proposed new Articles, each with its own 
Appendix, would secure this result. Art 21 -C practically 
embodies the whole of Dr. T. A. Sprague’s suggestion made 
in the Preliminary Opinions (1935 p. 8) ; and Art. 2lD is 
aimed to secure the invalidation of the long disi’egarded 
names in works proposed for rejection by Dr. Wilmott. 
But it may be remarked that the binomial combinations 
adopted in Oandoger’s Flora Europae for the subdivisions 
of species must be rejected as invalid, because they are not 
formed in accordance with the Rules which prescribe 
trinomials or multinomials for the taxonomic groups below 
the rank of species (Art. 28). Hence the binomials cannot 
be included in consideration of homonymy. Even if the 
question of their valid formation wore overlooked, their 
existence could not be invoked to render impriorablc specific 
names whicli are later orthographical homonyms of the 
“ternary” binomials; for the rule of homonymy operates 
only when the names considered are of the same rank 
(Art. 61) or formally of the same rank (Art. 61a-b). The 
principle involved here is the same which prevents the activa¬ 
tion of the rule of homonymy against generic names when 
confronted with homonymous earlier univerbal designations 
for species. The fear that Gandoger’s binominals for the 
subdivisions of species, if not invalidated by a special 
decision of the Congress, “are likely to necessitate the 
rejection of a large and increasing number of names by 
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Art. 61 (later homonyms)” (SPRAGUE l.c.) is, therefore, 
unfounded. Hence the necessity of including Gandoger’k 
work in this Appendix X should be further explored. 

16. HYBRIDS. The Rules seem to be rather ambi¬ 
guous on the status of the names of hybrids, and current 
practice is too contradictory to be of any use in expounding 
the correct application of the Rules. 

One school of botanists would associate the name of a 
hybrid with the taxonomic group represented by the type 
and would disregard all proofs and speculations concerning 
the hybridity or origin of the group. “The purpose of 
giving a name to a taxonomic group,” they would say, “is not 
to indicate the characters or the history of the group, but to 
supply a means of referring to it” (Art. 15). This conten¬ 
tion accords fully with another fundamental principle in 
nomencature which requires every name to be associated 
with the type of its description, the ultimate type of every 
description being a specimen (Arts. 18 and 50-55). 

But another school of botanists would disagree with this 
view and would change the name of a hybrid eveiy time a 
different ancestry were attributed to the hybrid, even when 
the ancestry were different nomenclaturally only and not 
taxonomically. This procedure allows not only the associa¬ 
tion of names of hybrids with their parents or ancestors in 
place of the taxonomic group represented by the type 
specimen, but also the creation of names to cover hypothe¬ 
tical groups which have not been produced at present and 
which might never be produced in the future. Thus, 
according to this view, the name Cistus Skunbergii Lojac, 
published on the assumption that it represented a good 
species, ought to have been changed when Turrill con¬ 
sidered it to represent a hybrid between C. nionspclicrisis 
and C. pmvifiorus (Bot. Mag., 1938, t. 95 H ); similarly the 
name Amelasorbus Jackii Rehder, published on the assump¬ 
tion that it represented a hybrid between Ann lane hie r 
fiorida Lindl. and Sorbus silchemis IIodm., ought to have 
been changed when Jones considered it to be a hybrid 
between Amelanchier flotida and S. scopvlina Greene 
(Journ. Arnold Arb. XX, 1939 p. 22), even though it may 
not be possible to produce any cross between the parents 
originally indicated for this hybrid. The reason why the 
botanists of this school ignore the fundamental principles 
respected by the botanists of the first-mentioned school, is 
that hybrids, according to their view, are pseudo-taxonomic 
groups and not real taxonomic groups, though for the 
purposes of homonymy they claim for the names of hybrids 
equal footing with the names of non hybrid groups of the 
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corresponding rank. They defend their contention on the 
following provisions: 

“All plants raised by crossing the same two species receive 
the same\spocific’ name, variations between the seedlings beinj* 

indicated whore necessary by varietal names.” 

(Appendix VII-£), 

“All hybrids.between the same two genera 

bear the same^eneric’ name” (Art. 

A curious anomaly in this procedure is that, while a 
proper description based on a type is considered as essential 
for the validation of a “specific” name of a hybrid (though 
both the type and the description are to be ignored under 
this procedure should there be a change in the speculations 
concerning the parentage), a similar description is con¬ 
sidered unnecessary, if not misleading, to validate a 
“generic” name of an intergeneric hybrid (the formula 
indicating the parents being considered as absolutely 
essential for its validation). 

A third school of botanists would invalidate all names of 
hybrids of uncertain origin and quote the following in 
support of this their contention: 

“If a Latin name has been Riven to a hybrid form of 
uncertain origin which cannot be referred to a Latin binomial, 
it must bo treated like a vernacular (fancy) name; e.g. 

RliodmU ndrov ‘Atrosanjruineum’.” (Appendix 

VUI-f). 

Here the rule is also ambiguous: Is the name to be 
invalidated only when the hybrid is of uncertain origin, or 
when the name cannot be referred to a Latin binomial? If 
the former, then the procedure defended by this school of 
botanists is justified; if the latter, then the rule is super¬ 
fluous because all non-binomial names of species (real or 
hybrid) are invalid. Or does it mean that names are 
invalid only when they satisfy both these conditions, so that 
a name has to be regarded as valid if it is either a Latin non¬ 
binomial denoting a hybrid of certain origin, or a Latin 
binomial denoting a hybrid of uncertain origin? 

Obviously such a state of affairs is not conducive to the 
stability in nomenclature. And unless new fundamentals 
are clearly propounded to defend a contrary procedure, I 
submit that the procedure expounded by the first named 
school should be admitted as the correct one, because it 
complies with the fundamentals of the present nomencla¬ 
ture. Moreover it recognizes the well-known facts that it 
is sometimes possible either to produce the same kinds of 
hybrids from different pedigrees, or to obtain, from a 
progeny of a cross, plants which are exactly identical with 
either of the parents; consequently it is unsystematic either 
to distinguish the same kinds of plants by different names 
merely because they are of different ancestry, or to lump 
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together different kinds of plants under the same name 
merely because they have the same ancestry. The proce¬ 
dure recommended here, therefore, disallows a formula 
indicating the parents (real or putative) to take the place 
of the description required to validate a name under 
Art 37. 


The rejection of a formula as insufficient to validate 
the technical names of hybrids would also contribute' to 
restore some order in the nomenclature of hybrids. Some 
gardeners, in publishing names to the hybrids raised by 
them, have deliberately assigned a wrong parentage in order 
to delay the production of the same hybrids by their rivals. 
Yet such names become current long before the public come 
to know of the true parentage. If the ordinary procedure 
of a description in Latin were required in the case of all 
valid names of hybrids of all degrees, the names created by 
gardeners would be technically invalid, unless they were also 
accompanied by appropriate descriptions; and so botanists 
would be able to straighten the nomenclature of the hybrids. 

However in the case of “generic” names of intergeneric 
hybrids, this procedure, if approved, might provoke resent¬ 
ment among horticulturists: firstly, because they have come 
to associate such a “generic” name as a convenient abbre¬ 
viation of a formula denoting the generic status of the 
hybrid; and secondly, because many such “generic” names, 
a-though established by reference to their parents only, 
have become long current and their rejection now would 
cause many name changes. In order, therefore, to avoid 
such name changes, it would be desirable to appoint a 
Committee to investigate the status of “generic” names of 
mtergeneric hybrids and to recommend their conservation 
and typification where necessary. 

On the other hand, an asexual “hybrid”, if not a 
monstrosity falling within the meaning of the provision in 
Art. 65, is at least a compound or composite individual 
tormed by the fusion or union of somatic parts of two or 
more individuals, each often retaining its specific character 
In some respects an asexual “hybrid” is comparable to the 
compound individual resulting from a symbiotic or parasitic 
association of one organism with another: e.g. the associa¬ 
tion of the parasite Cuscuta with the host Myrica, or of the 
scion Achras sapota with the stock of Minvusops hexandra • 
and so such an individual cannot be regarded as representing 
a taxonomic group and should not have a valid name under 
the proposed Art. 22-c (cf also Art. 64). The names of 

“l W P ust ther efore be given the same status 
s the horticultural names, which have no power to render 
their later homonyms impriorable. 
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However such chiimuTas and the “monstrous” hybrids 
s.s are ivproduoonbk 1 by seed should become the subjects of 
a taxonomic inquiry even though their reproduction he by 
apomitic seed only; and so their names, if duly published by 
a description, should be nomenclaturally valid 

If tliese principles were admitted, appropriate changes 
m the wording of Aids. 31 31 would be necessary. 

17. TYPES: I also submit that the nomenclature of 
types and the regulations to determine them as worked out 
by me in Hard . Hull. Shaits Haiti. IX 1937, pp. 285-309, 
may be considered by a special Committee with a view to 
investigating the feasibility of their being incorporated in 
Appendix I. 

18. REPRESENTATIVE BOTANICAL INSTITU¬ 
TIONS. I also submit that the Committee might consider 
the utility of working out a list of the Representative 
Botanical Institutions under Art. 36 on the principles 
elaborated by me in (lard. Bull. Str. Sc HI. IX 1937 
pp. 273-279. 

2. Amendments 

(Whore the letler A follows tho number of an Article, 
the amendment is to the text of that Article in the existing 
Rules. Where other letters are used, the amendments are 
additions to or transpositions of the existing Rules). 

Art. 2 a: DELETE: “Names or forms of nomenclature 
contrary to a rule (illegitimate names or forms) 
cannot lie maintained.” 

[This forms a rule by itself; moreover, the definition of 
an illegitimate name or form given here does not accord with 
its definition given elsewhere]. 

ADD the following to this Article: “Where necessary 
notes are added in order to make the meaning of the 
rules, or of the words used in them, unequivocal and 
precise." 

Art. 2ij: The rules are divisible into two main classes: 

(a) those dealing with fundamentals or validity, and 

( b ) those dealing with applications or legitimacy. 

(a) The rules concerning validity of names are again 

divisible into the following groups: (1) the admis¬ 
sible order of the different taxonomic groups; 
(2) the formation of botanical names to denote 
those categories and their order; (3) the nature 
of a description or citation upon which the name 
may be based; (4) decisions of the Congress to 
meet special cases; (5) the nature of publications 
or literature, wherein the descriptions and names 
are published; and (6) the dates, the typification 
and the interpretation of names. 
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(6) The rules of legitimacy are divisible into tlu* 
following groups: (3) the correct name for a given 
taxonomic group under given circumstances; (2) 
the correct orthography of names; (3) the correct 
gender of names; (4) priorability of names. 

Art. 13a: DELETE the last sentence which is by itself 
a rule. (It is embodied in Art. 19a.). 

Art. 16a: REVISE as follows: 

Each taxonomic group with a given circumscrip¬ 
tion, position, and rank can bear only one leyithmU 
name, the one that is in accordance with the type and 
priority principles (cf. Arts. 18a, 19b, 21b, 53a, and 
56a) . 


Art. 17b : No one may change, modify, or refuse to accept 
a name, or epithet, merely because it is badly chosen, or 
disagreeable, or because another is preferable or better 
known. 

[A name published in contravention to Art. 50 may still 
be valid and if so would be included in considerations of 
homonymy. Art. 59 is thus a commentary on Art. 17 and 
should be placed with it]. 

Art. 18a: In the first paragraph instead of “see Art. 66” 
in brackets READ: “see Arts. 50-52, 53b and 
Appendix I.” 


Art. 19a : REVISE the rule as follows: 

.J^ ar ? es ’ descriptions, publications, interpretations, 
typifications, or procedures contrary to a rule of vali¬ 
dity are invalid, that is, they have no status under the 
Rules, and no claim to recognition by botanists; while 
those names, descriptions, etc., that satisfy every one of 
the validity rules are valid, that is, they'have a status 
under the Rules and a claim to recognition by botanists. 
Names ana descriptions denoting a classification con- 
trary to Arts. 10-14 or published in invalid 
literature are not valid. 

Art. 19b : Rules of legitimacy regulate the use of names 
which are valid under Art. 19a. The use of a valid 
name is correct or legitimate only if it satisfies evory- 
one one of the legitimacy rules: otherwise the use 'is 


for the first sentence the 


Art. 20a: SUBSTITUTE 
following: 

™ j it ® ratu A re can be valid unless it is validlv 
beginffor the 36 , A) ‘ Valid botanical literature 

K^ the u d f erent F 0U P S cf plants at the dates 
and with the books specified below: 
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Art. 21a: DELETE Notes X and 4 and Examples. 

[ It is desirable that every proposal for the conservation 
or rejection of names should be accompanied with an indication 
of its full force, so that decisions of the Congress may not 
ho ftiveil a force far in excess to that given by the Congress. 
The Congress act on the premises submitted, so that if the 
premises are essentially invalid, the decision given under those 
promises should also he invalid. Thus, if the Congress were 
to conserve Endficlnritt Neks (1833) (Lauraeea*) against 
Entlliehi'm Prksl. (1832) (Uubiacea*) on the assumption that 
these two are homonymous names, this decision should stand 
as long as the Rules permit botanists to consi<ler these two 
names as homonymous, but not otherwise. If the two names 
were* not homonymous and if it were still desired to abandon 
EndUehem Prksl. (18112) altogether, then a different decision 
of the Congress would be necessary and under the text of 
Art. 21 motives for outlawing the names would have to be 
explained. Further, even if EtuUichvriu and EudUchvra were 
admittedly a pair of homonymous names, Endlichvria Neks 
(18*18), if conserved against Endlichera Presl. (1882), should 
not take precedence over all synonyms and homonyms which 
are older than Endlichera Presl. (1882). Proposals for 
conservation or rejection of a name should be accompanied 
with the fullest possible details concerning the necessity for 
conservation or rejection especially now when there is a 
tendency among some botanists to split older genera so as to 
render a synonym of one into a legitimate name of another. 
It is also undesirable that the conservation of a name made 
only on grounds of orthography should be the means to invest 
that name with all the power embodied in Notes 3 and 4 which 
would render all its earlier synonyms and homonyms impriora- 
blc; if the latter was also desired, then the required data 
should be presented at the time of making the proposal. The 
amendments proposed below (Art. 21B) eliminate these 
undesirable elements in the original Art. 21]. 

Ail. 23b: The conserved and rejected names must be 
classified in the following groups: (a) Orthographia 
nominum approbata; (b) Nomina rejecta aut invali- 
data; and (o) Nomina precedenda. 

(< 7 ) Orthographia nominum approbata. The decisions 
given hero affect only the orthography of the names 
placed in the list, but the dates of their publica¬ 
tion (under the rejected orthography) are retained. 
Examples: Thus when Humiria JAUME ST. H1L. 
(1805) is conserved against Houmiri AUBL. 
(1775) on orthographic grounds, Houmiri AUBL. 
(1775) must be spelt as Humiria and its full cita¬ 
tion is Humiria AUBL. (1775) emend, orth. 
JAUME ST. HIL. (1805) vice Houmiri. 
Similarly, Heleocharis R. BR. (1814) emend, orth. 
vice Eleocharis. 

(6) Nomina rejecta aut invalidata. Names lose their 
valid status when placed here: if used again for 
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the same or another taxonomic group with ade¬ 
quate description, these have the status of now 
names. 

[Certain names of a doubtful status (e.t, nomma oonlu'-a) 
and those that are generally ignored as insullieieidlj dcsci ih< d 
(nomina semi-nuda, <Gigattilu mum Wi.i.w. 18. r >!)) should 1» 
placed here. Placing such names among nomina mvnlidata 
would save a good deal of trouble to botanists and .non! 
unnecessary changes m nomenclature on the grounds of pi lout' 
or homonymy. Perhaps here could also be included the nomina 
ambigua as defined below in Art. 62A]. 

(c) Nomina procedendo: A name placed by the 
Congress in this category acquires a right of 
precedence in matters of priority or homonymy 
over certain other names specified in the decision 
and their later synonyms and homonyms, and over 
no others, provided the specified names over 
which precedence is given are either synonymous 
or homonymous with the nomen precedendum. 

Examples: (1) In the Rules Spergularia J. & 
C. PRESL. (1819) has been conserved against 
Budo ADANS. (1763) and Tissa ADANS. (1763). 
This means that either of those names are to 
yield precedence to Spergularia whenever they are 
synonymous with the latter, but not otherwise. 
It also means that all later synonyms of Budo and 
Tissa cannot claim priority over Spergularia, even 
though they be earlier than Spergularia itself. 
But should there be a priorable synonym to 
Spergularia which is earlier than Budo or Tissa, 
it would be able to claim right of priority over 
Spergularia until special decision of the Congress 
makes it yield that right to Spergularia. 

(2) If it is desired to conserve FJudlich< ria 
NEES (1833) (Lauracea?) against EmiUctu ra 
PRESL. (1832) on the grounds of homonymy, then 
the latter must be mentioned vis-a-vis the former. 
Such a conservation would make Eitdliclu ria 
NEES (1833) take precedence over Eudliehua 
PRESL. (1832) and its later homonyms, but would 
not give Endlicheria NEES (1833) precedence 
over the synonyms or homonyms that are (artier 
than Endlichera PRESL. (1832). But this de¬ 
cision would lose its validity as soon as an 
amendment were introduced in the Rules to make 
Endlichera PRESL. and Endlicheria NEES as non 
homonymous names. 

Art. 21c: Works listed in Appendix IX are treated as 
invalid, because their acceptance would constitute a 
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serious impediment tw botanical rowm li. Oulj works 
of doubtful validit.v, or published posthumously thirl* 
or more years alter the deaths of the authors, 01 
ignored generally by the contemporaries of the authors, 
may In* listed in this Appendix. 

(1) RAFINESQUE, Aitlilcon Bolanikon, 1810; 
(li) MOCINO et SKSSk, Flout M< x tcamt. 1888 el 1891; 
(3) ibid, Planlai Noun Hispaniae, 1886 et 1898; (1) 
TUYKMANN et BINNENDIJK, (Plant Catalogue of 
the Buitenzorg Gardens), 1855; (5) Sir William 
HUNTER, Plants of Prince of IVafrs Island, (ed. H. N. 
Rl»LE\), 1909; ((») VOIGT, Hot!ns Suburbans* 

Palesttensis, 1815; (7) Numerous Theses including 
those of some of the pupils of LINNAEUS, TIIUN- 
BERG, etc., Catalogues, Nomenclators and Indexes 
which have boon ignored in larger works up to very 
recent times: e.y. ROXBURGH, Hortus BenyaUnsis, 
1811; MOON, Cal a lay uc of Indigenous and Erotic 
Plants ol Ceylon, 1821; Z1NN, Cataloyus Ptantarum 

. Gotlingcnsis, 1757; BUIIMAN, Index to 

RUMPIIIUS’S Herbarium Amboincnse, 1755 et 1769; 
STICKMAN, dissertation on RUMPFIIUS’S Herbarium 
Amboincnse, 1754 et 1759; BERZELIUS, dissertation 
on Nomenclator Boianicus, 1759; etc. 

1 Most of the names from the works listed in (7) should 
be invalid according to my interpretation of the Rules —see 
<>ard. Bull. Straits Sottl. X, 1939, pp. 162-172]. 

Art. 21 n: Both generic and specific names published in 
the works listed in Appendix X are treated as invalid 
if they have consistently been either ignored, or reduced 
to synonymy, in monographs and important floristic 
works published between 1798 (the date of WlLL- 
DENOW’s Species Planiarum, Vol. I) and 1890 (the year 
preceding the publication of Kuntze’s Revisio) both 
inclusive; but such names from books listed in 
Appendix X as have been either conserved in the Rules 
or used in one or more monographs or important 
floristic works ( i.e. floristic works running to more 
than one volume) issued between 1798 and 1890 are 
treated as valid. Mere registration of names in 
nomenclators and indexes does not constitute their 
subsequent use under this rule. Only works published 
between 1753 and 1800 both inclusive may be included 
in this Appendix X. 

[All works proposed for invalidation by Dr .Wilmott in 
Appendix VHbis of 1935 are to be included in this Appendix X 
provided the reasons given be satisfactory. See Preliminary 
Remarks, Sect. 15]. 
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Art. 22B: The long accepted interpretation of a name must 
not be disregarded without proofs or adequate botanical 
reasons. When retypification is necessary, under 
equality of circumstances, the lectotypc or neotype 
selected must conform with the long accepted inter¬ 
pretation of the name. 

Note .—By PROOFS or ADEQUATE BOTANICAL 
REASONS are meant reasons why the name must be 
attached to a particular taxonomic group and not to 
any others, or proofs that the description given under 
the name agrees with the taxonomic group newly 
identified with it and conflicts with the older 
identifications. 


Art. 25 a: DELETE: “and written with an initial capital”. 
(This belongs to the orthography of names, cf. Art. 
70c). 

ADD: But no generic name is valid unless: (1) 
it is intended definitely as a botanical name, and not 
merely a non-botanical designation of the genus; (2) 
when coinciding with a technical term currently used 
in morphology, it was both published before 1912 and 
accompanied simultaneously by one or more duly 
validated specific epithets under it; and (3) it is 
a univerbal consisting either of a single word or of two 
or more words united or hyphened when originally 
published. 

ADD: Examples (1), (2) & (4) from Art. 67. 

addition is from Art. 67 which would be better united 
with Art. 25. Reference to “unitary designation of species” 
is unnecessary, because specific names cannot be generic names, 
cf. also Art. 19A and Art. 27A]. 


Art. 26 a : READ: “Epithets denoting subgenera and 
section instead of “Names of subgenera and sections” 
in the first line; and “Epithets denoting subsections” 
instead of Names of subsections” in the second line. 

ADD. It is permissible to reduce more com¬ 
plicated names to biverbal combinations provided an 
appropriate sign or word precedes the epithet to denote 
its category. 


OMIT: “Agreeing in gender with the generic 
name and written with an initial capital”. 

„ £.® ince ° ld . phrase “specific name” has given wav to 
specific epithet", it is necessary also to abolish the XLes 
“^generic name”, “sectional name”, etc., becausethecnithVt 
denoting a subgenus, section, etc. is not the full nameand 
vt nd by. itself without referring to the appropriate 

referrin .S to gender and orthography are 
transferred to their appropriate sections]. 1 y 
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Art. 27a: REVISE thus": 

Names of species are binary combinations con 
sisting of a valid name of the genus to which the species 
is referred followed by a single specific epithet. 
Symbols forming a part of specific epithets proposed b> 
Linnaeus must be transcribed. lint no specific 
epithet is valid unless: (1) it is a univerbal, consisting 
either of one word or of two or more words united 
or hyphened at the time of publication (an epithet 
of tw'o disunited or unhyphened words being allowed 
as exceptions in books and papers in which univerbal 
epithets have been generally employed); (2) it is 
intended definitely to be a botanical specific epithet and 
not merely a non-botanieal designation; (3) it is not 
merely an ordinal adjective being used for enumeration; 
and (4) it is published in a work in which the biverbal 
binomial system of nomenclature for species as defined 
in the first sentence and the first alinea of this rule has 
been consistently employed (an occasional exception 
only in any work shall not render such work invalid). 

ADD: Examples: (1), (2) and (4) in Art 68, 
but delete the last sentence in (4) because Apocynuni 
foliis Androsaemi L. is a good binary binomial like 
Adianium capillus veneris L. and Atropa bella dona L. 
discussed in Art. 27). 

Art. 28a. OMIT: “When adjectival in form and not used 
as substantives, they agree in gender 1 with the generic 
names.” 

[This has been transferred to the section on gender]. 

Art. 28b : No varietal or subvarietal epithet may be given 
to the variety of a species which includes the type. 

Different ecologic variations in plants and in parts 
of plants belonging to species, subspecies, variety or 
sub-variety may bo indicated with appropriate epithets 
preceded by the words forma and sub forma; and 
the names thus formed are not reducible to simpler 
combinations without intercalating the epithet of the 
species, subspecies, variety or subvariety to which the 
forms belong. 

Note .—When a species is interpreted sensu lato and 
it is desirable to indicate the division to which the type 
belongs, the typo variety of the species may be indicated 
by repeating the specific name preceded bv the prefix 
eu or by the epithet typicus or genuinus but none of 
these epithets shall have a status under the Rules. 

Examples: The name Nelosuma polynesicum var. 
typicum H. J. Lam (Bern. Bishop Mus. Hawaii, Occ. 
Pap. XIV, 1938 p. 148) is invalid because it is given 
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to the type of N. pohjYiesicum (Hillebr.) Baill. 
(1891), but the formse genuinum , longipeliolatum, and 
longipetiolatum subfonna originarhim , published by 
Dr. Lam, under N. polynesicum scnsu stricto arc* valid 
and are not formal homonyms (Art. 61 b) of forma.* 
genuinum, longipetiohihnn and genuinum subforma 
originarhim published respectively under N. polym- 
sicum var. glabrum H. J. Lam (19J>8). 

[The Rules do not admit a ternary system of names for 
species; and giving varietal and subvarietal names to the type 
variety amounts to giving a ternary name to it. Strictly 
speaking formae and subformae are not taxonomic groups, 
because the variations may be found even in the same 
individual, e.g . the bathyphyll and the acrophyll stages of figs, 
ferns and aroids. The names of formse and subfprrme should 
therefore be taken on the same footing as horticultural names 
of plants. Under Art. 30 some of Dr. Lam’s forma* and 
subformse would have to be renamed, while his var. typicum 
would be valid. The nomenclatural complications that would 
arise by admitting as valid varietal names to the typo of a 
species have been discussed by me in Gard. Bull. Straits Settl. 
IX, 1937 pp. 242-244. That the use of such epithets as typicun, 
genuinus, originariun, verus , veridicua, etc. to form varietal 
names to the holotype of species produce undesirable complica¬ 
tions have been shown by Dr. F. Bolle (Notizbl. Bot. Gart. 
u. Mus. Berlin-Dahlem, XIII, 1937 pp. 524-530); and in the* 
appendix to the same paper two divergent opinions, the one of 
Dr. T. A. Sprague, and the other of Drs. II. Harms, 
J. Mattfeld, and R. Pilger, have been recorded concerning the 
status of the epithets of the above mentioned category. 
Recently Drs. H. St. John and E. Y. Hosaka (Bern. Bishop 
Mus. Hawaii, Occ. Pap., XIV, 1938 pp. 118-119) have shown 
that the typification of species becomes difficult, if epithets 
other than typicus (and perhaps also genuinu.% origin a nan, 
vents, and viridicus) were accepted in giving ternary names 
to the holotypes of species. They have also tried to prove that, 
under Art. 60 (1) Lobelia Gaudichaudii var. cocci nut Rock 
(1917) is a superfluous name because it is an exact synonym 
of L. Gaudichaudii A. DC. pro parte typica, but they have 
not shown how their naming the type of the sumo species as 
L. Gaudichaudii var. typica St. John et IIos. (1938) with 
Rock’s trinomial as a synonym, is justified under the existing 
Rules]. 

Ait. 80: DELETE. Incorporated in Art 6In. Sc< 

remarks under Art. 28b. 

Rec. XVIII: DELETE: Contradicts Art. 28b. 

Art. 31-34: SEE Introductory Remarks, Section 16. 

Section 5a : READ “valid” instead of “effective”. 

Art \?$y READ “validated” for “effected”, “valid” for 
“effective”. 

REVISE the 1935 amendment concerning the 
separates thus: “The issue of advance separates is not 


Gardena Bulletin, S.S. 



21 


valid unless their distribution satisfies the conditions 
required in Art. 36 a concerning tin* sale or the private 
distribution of independent works.” 

AT)I): “From li>!2 no work published indepen¬ 
dently and offered for sale can be valid unless the 
author (or its publisher) either eonl'oims with the 
requirements for books not placed on sale, or announces 
the work previous to, or simultaneously with, its issue 
in three botanical periodicals of international circula¬ 
tion to he specified under this rule, and unless he 
makes not less than 100 copies available to the botanical 
public. 

“From 1912 new nomendatural entities and new 
taxonomic descriptions will not be valid unless 
published in monographs or botanical periodicals and 
appropriately indicated as new. 

|There are eases where 1 new species have been published 
in school text-books, seed-lists, and political periodicals. 
El istihetliia in in/a In Trev. nov. j?en and nov spec, was for 
instance- published in a political daily, (Jaz’/.otu UfTicialo eli 
Venezia, n. !>," (1885, (ith March) p. :>. Eri/naiiim Croxii 
I 1 ’. <). spec ne>v. was published in Index Scmumin qua? Hortus 
OotanicuH Barcinonensis mutua connnutatione oiTert, 1988, p. 12. 
it is desirable to prohibit the publication of new nomendatural 
entities in such books or periodicals]. 

Art. 37 a: REVISE as follows: 

A name of a taxonomic group is not valid unless it 
is (/) correctly formed, (Sect. 4), (2) published in 
valid literature (Arts. 20a & 36a), and (3) accom¬ 
panied by («) a valid description of the* group (Notes 
1-3), or (b) by a reference to a previous valid descrip¬ 
tion of it published under either a valid or invalid but 
different name (Note 4), (see also Arts. 40a-b and 
and 41 a). 

Note 7. Names in Linnaeus’s Species Plantarum 
eds. 1 & 2, and in other hooks adopted as the starting 
points of valid botanical literature for different groups 
of plants cannot be rejected as invalid merely on the 
grounds of absence, or invalidity, of either description 
or reference. (m> Art. 20a). 

Note 2. The citation of the type locality or the 
peculiar habitat of a species is not sufficient to establish 
a name under this rule. If specific characters are 
given in addition to the type locality or the habitat, the 
type locality or the habitat becomes a part of the des¬ 
cription and is to be considered as an important element 
in determining the identity of species. However 
economic uses and vernacular names do not become a 
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part of the description and so they cannot bo used in 
determining the identity of species. 

[Particulars concerning the locality and the nature of :i 
habitat can, like the morphological characters of plants, he 
obtained or observed by an ordinary plant-collect or m t he* 
field without any fear of a serious mistake, and can also bo 
verified by subsequent collectors; but the particulars coneernnu* 
the vernacular names and economic uses cannot be gathered 
in the field and the correctness of the information depends 
either on the collector’s special ability, or that of his guides, to 
recognise the plants in the field and to associate them with 
economic uses]. 

Note 3. In this Article by the word description is 
meant a botanical description published in valid litera¬ 
ture printed in any European language written in 
Roman characters if before 1935, or in Latin only if 
published after 1934, the two exceptions to this being 
the following:— 

(A) In the case of bacteria and fossil plants, a 
description in any above-mentioned European languages 
is admitted. But from January 1st, 1912, no descrip¬ 
tion of fossil plants can be valid unless it is accompanied 
(a) by illustrations or figures showing essential 
characters, or (6) by a reference to such illustrations or 
figures published previously in valid literature; if the 
required illustrations or figures are published after the 
description, then the later date alone must be taken into 
consideration for the purposes of the validity of the 
description or of its simultaneously published name. 

( B) In the case of other ( recent ) plants, a plait 
or figure with analyses showing essential characters can 
take the place of a description provided it was published 
before 1908. 

Note U: (a) The reference must be made in the 
form of a conventional formula or expression intelligible 
to systematists in general, a full reference to the text 
and page being necessary when the citation is to a valid 
description published under an invalid name. 

(6) In the case of a generic name, the reference 
must be to a previous valid description either published 
under another generic name (valid or invalid), 
or under any name (valid or invalid) of a generic sub¬ 
division of any category higher than a species. 

(c) In the case of a specific (or subspecific ) name, 
to®,Pprence must be either to a valid description 
published of the group under a subspecific (or specific) 
or another specific (or subspecific) name, or to a valid 
description of a monotypic genus provided the descrip¬ 
tion (m the last case) is new and the name to be 
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validated is of the typo species (<hsci tpiio pemrico- 
speeitua ). It is permitted to give the description of a 
now monotypie genus under the name of the type 
species. 

ADD examples from Alls. 115, 13 & 11. 

[At present the regulation which should form a part of 
Art. :17 i., (listidoited to Arts. 28, 12, *11 and 1&]. 

Arts. 38 & 39: DKLKTK. Incorporated in Art. 37a. 

Art. 10a* ADD: But it is permissible to validate alter¬ 
native names (simultaneous isonyms) provided the 
alternative name is a combinaiio nova equal in rank to 
its simultaneous basinym. 

[The alternative names were declared valid at the 
Amsterdam Congress. Hut no provision was made against 
publishing alternative names of unequal rank or that are not 
new combinations, #.//. Minima gen nov. vel Mi*< mhryavthemum 
sect. Minima sect, nov.; Cy mho pop on i iparium. spec. nov. vel 
(\ thimimmv var. ripninnn var. nov. vel C. n'vrrisnav spec, 
nov 1 . 

Aid. 10n: A name proposed provisionally (nomen proviso- 
rium) to be adopted by future investigators in case 
certain possible circumscription, position or rank be 
accepted, or merely mentioned incidentally, is not valid. 

[This gives a more precise definition to the nomen 
provisorium than the one adopted at the Amsterdam Congress]. 

Art. llA: ADD: An exception is made for the generic 
names published in Linnaeus’s Species Plantarvm ed. 
1 (17555) and ed. 2 (1762-1763) and in other books 
which have been adopted as the starting points of valid 
botanical literature for the different kinds of plants, 
so that the taxonomic groups in these books are treated 
as having been validly characterized, (see Art. 37a: 
Note 1). 

Art. 42-44: DELETE. Incorporated in Arts. 37a & 41a. 

A rt. 45a : REVISE as follows: 

“The date of a name or a combination is that of 
its valid publication (see Arts. 19a & 37a). In the 
absence of proof to the contrary, the date given in the 
work containing the name must be regarded as correct.” 

[DELETE the other parts of the rule as they are irrelevant 
here. cf. Arts. 27A & 61A-B]. 

Art. 50 b : if the name of an order, suborder, family, 
subfamily, tribe or subtribe is taken from the name of 
a genus, the latter must be taken as the nomenclatural 
type of the former. 

Examples as in Art. 66. 

[This is Art. 66 revised. It forms a part of this Section]. 
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Section 9a: REVISE the wording: Naming ami inter¬ 
preting taxonomic groups on transference to anotliet 
position of the same rank. 

[This Section should also deal with the names or epithets 
denoting the subdivisions of order or families]. 


Art. 53a: REVISE as follows: 

When a taxonomic group is transferred to another 
nomenclatural position without change of rank, the 
epithet denoting the group must be retained or, if it 
has not been retained, must be re-established unless one 
of the following obstacles exists: (1) that there is 
available an epithet having a better claim under tin* 
priority rule (Art. 56a) ; ( 2 ) that the original name 
Was not priorable (Art. 6lB) ; (5) that the resulting 
combination is an impriorable homonym (Art. 61 a -n). 

If any of these obstacles occur, then the name or 
epithet must be legitimized which satisfies the rule of 
priority (Art. 56a). 

[This combines the rules in Arts. 53, I>4—f)5 partly, and 
69 partly, from which the examples referring to this should 
be transferred here. The rule of tautonyms has been ignored 
(See Introductory Remarks, Sect. 10). In dividing this rub 
into many parts or Articles, not only no advantage* is gained 
but many contradictory procedures are also made* possible*. 
Thus when in 1804 Poiret transferred Pimm taxifolm Lamb. 
(1803), non Firms taxifolia Sat.isb. (1796), to ,16 km, Art. t 
obhged Poiret (retroactively) to make the combination .1. 
taxifolia, and, if he had not made that combination, a subse*- 
quent author would have been justified in making the combina¬ 
tion; but under Art. 69 Poiret was not obliged to make the* 
combination A. taxifolia , nor would a subsequent botanist have* 
been justified in making it if Poiret had adopted another 
combination for the species]. 

Note. —The oldest valid name on which the new 
combination is based is the basinym of the combination, 
and the new combination is the isonym, of the basinym. 
All isonyms must be typified on the types of their 
respective basinyms. {see Art. 53b). 

Art. 53 b: When the epithet, on transference to another 
position, has been applied erroneously in its new 
position to a different type, the now combination must 
be, retained for the type on which the epithet was 
originally based. 


[The example of Pinus Mertcmiana discussed at th<» 
Amsterdam Congress, 1935, should form a part of this Artieb* J. 

Arts. 54 & 55: DELETE. Incorporated in Arts. 53a & 53r.. 
Art. 56 a: REVISE as follows: 

nniJTfe *55° ? r groups of the same rank are 
united, the oldest priorable name, or epithet, (AH 61b) 

must be retained. When the epithet is not in the 
required position, it must be instated in that position 
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provided it does noi produce an impriorablo homonym; 
but if, when so placed, it would produce an impriorablo 
homonym, then the next oldest p Horn bit' name or 
epithet that would not produce an impriorablo homonym 
in the required position must be legitimized. If no 
such name, or epithet is axailable, then the author is 
at liberty to legitimize any epithet that becomes 
priorable in the new position, even an epithet from an 
invalid, or impriorablo, name. For the nomenclature 
of Fungi with a pleomorphic life-cycle, see Art. 57. 

If two or more priorable names, or epithets, have 
equal claim under t his rule, precedence must be given 
to the name, or epithet, that is earlier in the correct 
position, or to a new combination over a new name 
(see also Art. (51 a). In other cases the author who 
unites the groups has the right of choosing one of 
them as the legitimate name for the group; the author 
who first exercises the right under this, definitely 
treating one name as a synonym or a subordinate group 
of the other, must be followed, so long as the priority 
of the names is considered under the same position, 
ltut not otherwise. 

ADI) the following four examples: 

(а) Monos pom gmndifolia Hooiist. and M. rotun- 
difolia IIoohrt. were published simultaneously in the 
same hook (Flora, XXIV, 1841, p. 661). The isonyms 
to these two species under Trimeria Harv. (1838) are 
T. annul if olia (IIociist.) Ware. (1893) and T. roiundi- 
folia (IIoohrt.) Gilo (1921) respectively. When 
these two species are treated as synonymous, T. grandi- 
lolia (Hoohrt.) Warb. (1893) is the correct name for 
the united group under Trimeria. 

[Mr. K. Milnk-Ukdiieai) discussed the above case in Kew 
Bull. 1 !!;};>, pp. .‘M :ir>. lie appears, however, to have over¬ 
looked the fact that Warburg, in uniting Monospora to 
Trimeria, by implication regarded M. rotiuidHolia as an 
unusable synonym. It may therefore fairly be argued that 
he was the first to select the name M. a rand?folia for the 
species. There is also another decision earlier than Gilg’s, 
by lUiRAND and Sl’UiNZ (Conspectus FI. Afr. I, 2, p. 225). 

An enquiry into the treatment of the specific epithets 
nmridifolia and rotionlifolia under the genus Monospora itself 
might lead to still further complications. The amendment 
above proposed, therefore, would furnish botanists with an 
easy means by which precise decisions could be given in such 
complicated cases, both without undertaking a lengthy investi¬ 
gation into the history of all rival names or epithets of equal 
age, and without violating the principle of priority]. 

(б) When Rhizophora conjugata L. (1753) and 
R. gymnorrhiza L. (1753) are united together under 
Bruguiera, precedence must be given to B. gymnorrhiza 


Vol. XI. 0939). 



26 


(L.) Lam. (1797) over B. conjunyaiu (L.) Merr. 
(1914) and any decisions given concerning the pre¬ 
cedence of these two epithets under Rhizophora must 
be ignored. . , 

(c) The combination Tali mint polyandrum Hook.. 
(in Bot. Mag., 1855, t. 4833), being a later homonym of 
T. polyandrum Ruiz, et Pav. (1798), is impriorable: 
when Bentham transferred T. polyandrum HOOK, to 
Calandrinia, he called it C. polyandra (FI. Austral. I. 
1863 p. 172). Now C. polyandra (Hook.) Bentii. 
itself is not a later homonym, and so it is a prio ruble 
name. Since there is no earlier priorable name to the 
species, C. polyandra (Hook.) Benth. becomes also 
its legitimate name. 

(5) Nicotiana? minima Phil. (1864) is impriorable 
because it is a later homonym of N. minima Molina 
(1782). But the name Petunia minima [PHIL.] IlEIClIE 
(1910) is priorable although it is based on the 
impriorable N. minima PHIL. Hence Combera minima 
Sandw. (Hook. Tc. PI., 1939, t. 3400) must be not only 
cited as C. minima (Reiche) Sandw. (or as C. minima 
([Phil.] Reiche) Sandw.), but also typified on the 
holotype of N. minima Phil, in the Museo Nacional 
in Santiago, Chile. 

[Mr. N. Y. Sandwitei has argued (cf. Arts. 54 and 69), 
that he was not bound to adopt the epithet minima when he 
transferred N . minima VYLiL.—Petimia minima [Piiil.] Reiche; 
to the genus Combera , that C. minima Sandw. should be called 
a nomen novum and not combinatio nova, and that a specimen 
in the Kew Herbarium should be taken as the holotype of 
C, minima Sandw.]. 

Section 12a : REVISE: Priorability of Names. 

Art. 59: DELETE: Incorporated in Art. 17 b. 

Art. 60: DELETE: 

[The important part of this is incorporated in Arts. 
2B, 19A & 19B, 36A, 37A & 61A & B. The rest is unneoessarj 
and equivocal. In a code of rules one cannot enumerate the 
various ways in which an offence may be committed against 
the code, without adding to its bulk or creating ambiguity; 
but one can classify offences, according to their nature (cf. 
Arts. 19A, 19B). Besides by putting invalid names on the 
same footing as those valid names which have been published 
in violation of the priority rule much confusion has been 
created in the Rules}. 

Art. 61 a: When there are two or more simultaneous 
homonyms (that is, when the same name, or its formal 
equivalent, is validly published simultaneously for more 
than one taxonomic group of equal rank), the first 
reviser who adopts one of them, or substitutes another 
name for one of them, must be followed, provided that 
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a now priorable combination having an older, or Lho 
oldest, prim-able basinym of equal rank is given 
precedence, (*.•<<• Art. 61 P»). 

Note A homonym is a valid name identical 
with another valid name, or an orthographic variant 
which is regarded as identical. A homonym that has 
been validated earlier is an earlitr homonym; while 
one validated later is a I<t1< r homonym. When the 
same name or its orthographic variant has been 
simultaneously applied to more than one taxonomic 
group, each valid publication of the name constitutes a 
ni m id la ncouK ho mo n ym . 

Nolo 2. —In the case of epithets denoting sub¬ 
divisions of a family, a genus, or of a species, formal 
homonymy occurs if two identical combinations are 
obtained by connecting the epithets concerned directly 
with the names of their respective major groups (i.e. 
family, genus, or species). 

Art. 61 ij: Later homonyms, and such simultaneous ho¬ 
monyms as have been correctly discarded under Art. 
61a are impriorable , typonymous formal homonyms 
representing subdivisions of unequal rank of a family, 
genus or a species being excepted (Art. 28 b) : 
typonymous formal homonyms of unequal rank and 
other valid names that are not covered by the first 
pail of this rule are priorable. 

In special cases, the Congress is empowered to 
make names impriorable under certain circumstances 
(nee Arts. 21A-D, 62A, & 68a). 

Note 1. —When a real (not formal) homonym is 
typonymous with an earlier homonym, it is permissible 
to consider the former as either distinct from, or 
identical with, the latter (nee also Arts. 46 & 47); but 
neither treatment makes the later homonym priorable. 

Note 2. —A name is called priorable when it must 
be included in priority considerations; or impriorable, 
when it must not be included in priority considerations. 
Impriorable names and combinations cannot be legi¬ 
timized, but they can be used as basinyms for making 
new priorable isonyms. (cf. Art. 53a Note 1 and 56a) . 

[The reason why later homonyms and such simultaneous 
homonyms as arc rejectable under Art. 61A should be made 
impriorable is ihat their use “may cause error or ambiguity” 
(Art. 4). Since it is permissible to simplify more complicated 
names of the subdivisions of a family, genus or species (see 
also Arts. 26A & 28A-B), the use of the same epithet for 
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two or more subdivisions of ^different rank having different 
types would, when simplified, produce formal homonymy ami 
cause error or ambiguity: Hence the necessity of making 
impriorable all non-typonymous formal homonyms. But no 
ambiguity or error would result in the case of Lyponymou'* 
formal homonyms, for they would all represent a taxonomic 
group having the same type: hence the- priorahility of 
typonymous formal homonyms. Sec also Introductory Remark*- 
Sect. 4 & 6]. 

ADD: Examples from Arts. 30 & 61. 


Art. 62a: REVISE as follows: 

A name of a taxonomic group whoso type is not 
extant, or if extant is inadequate for any decisive 
interpretation, must not be used in priority considera¬ 
tions or legitimized if, owing to its use with different 
meanings, it has become a permanent source of con¬ 
fusion or error. A list of names to be abandoned for 
this reason (Nomina ambigua) will form Appendix IV. 

[In view of the wording of the 1905-1910 Rules and the 
opinions expressed by competent nomenclatures at tin 
Amsterdam Botanical Congress (1935) it appears that this 
rule was originally intended by the legislators to cover onl.\ 
those names which, owing to the absence or the imperfection 
of types, did not admit of a definite interpretation. The 
example in the old Rules reads thus: 

“Linne a decrit sous le nom de Rosa villom une plante 
qui a dte rapportee a plusieurs especes different^ 
et dont Interpretation certaine parait impossible; 
pour eviter la confusion qui resulte de l’emploi du 
nom Rosa villosa, il est preferable dans ce cas, 
comme dans d’autres analogues, d’abandonner com- 
pletement ce nom.” 


In the 1935 Rules, the discussion of this example has been 
abbreviated. This abbreviation coupled with the lack of a 
definition of the word “permanent” as used in the rule itself, 
has been responsible for interpretations which were not foreseen 
when Art 62 was revised in 1930. The new interpretations 
contradict the type principle, which obliges botanists to dis- 
regard all interpretations of a taxonomic group that do not 
include the type. See also the Introductory Remarks, Sect. 11). 

Art. 62a : DELETE the example concerning Alsinc L. 
t J? n view °? t he official typification of the genus on A . m< tlia 
lec ^ y P e .{ or t] } Q . S enus also Straouk in 
Kew Bull. 1920 p. 308)—the misinterpretations cannot be said 
to be permanent. Under Art. 56A, Alsitte L. (2753) becomes 

1789? 0]L ‘ (1753 > VlLLARS (Hist. PI. Dauph., 
1789) being the first person to choose between these two 
synonymous names of equal age]. 

• , Note 1 .—A nomen confusum is a special 

instance of a nomen ambiguum whose description, being 

f om P° se d of two or more discordant 
e fflnents pertaining to different species, genera or 
orders, was supposed to be of the same species or even 
ot the same individual, and is moreover incapable of 
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a certain typilication. . A list of names to l>o abandoned 
for tins reason will form Appendix V. ( s< < also Art. 
21l*-6). 

Kxnniplos as m Art. 61. 

Nol< A- A nom< n HioHtihositatix is another special 
case of a nomen anibi^uum whose description, IxMiig* 
based on a monstrosity, cannot tfive any certain clue 
to the identity of the taxonomic #roup to which the 
monstrous type specimen belongs. A list of names to 
be abandoned for this reason w ill form Appendix V bit ,s. 

Examples as in Art. 65. 

[It is riifiicull to ftivo a definition of a monstrosity that 
would l>e acceptable to all syslemalists. Opinions would differ 
whether a specific name basis 1 on a specimen which had 
produced either hevanierous flowers instead of the normally 
pontamerous ones, or entire loaves instead of the usually 
divided ones, should he included under the* category of nomina 
monstrositatmm. It is therefore desirable to enumerate in a 
list all the names to he rejected under this part of the 
provision ]. 

Nol< — If a nomen eonfusum or nomen monstro- 
sitatis has, subsequently to its publication, been typified 
on any one part of the original specimens and the error 
excluded, and moreover, if the new typification is 
accompanied by an amended description and by a 
citation of one or more new specimens agreeing with 
the new typilication, then the name becomes priorable 
from the latter date. 

[N.lt.— I( may be useful to deny validity to nomina 
ambiguu, confusa, vel monstrositatium. No useful purpose is 
served by allowing the names validity and, at the same time, 
by denying priorability. On the contrary, by denying the 
names a valid status, changes would bo avoided in such 
homonyms as were published in accordance with the old Rules 
which regarded all kinds of nomina umhigua as invalid. 
(Of. Art. 211t-b)J. 

Art. 6t>A: REVISE as follows: 

A name of uncertain application ( nomen dubimn) 
must neither be included in priority considerations nor 
be legitimized until its application has been made quite 
precise on botanical grounds, (nee also Art. 22c). 

| The word n’jcrl has been used in different senses in 
Arts. (il-<»2, <>4, (!f>, etc., so that to reject sometimes means 
also “to render impriorable”. (cf. Art. (52, and also the current 
phrase: nomina xpccifica rrjicwnda) . Hence the necessity of 
the paraphrase to make the rule quite unambiguous]. 

Art. 64 & 65: DELETE: Incorporated in Art. 62a 
Notes 1 & 2. 

Art. 66: DELETE: Incorporated in Art. 50b. 

Art. 67: DELETE: Incorporated in Art. 25a. 

Art. 68: DELETE: Incorporated in Art. 27a. 
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Art. 69: DELETE: It is a part of Arts. 53 a— B & 56a. 

Art. 70B: Epithets of species and of lower groups must 
be written with a small initial. 

[The Recommendation for capitalizing specific epithets hi 
certain cases causes a good deal of trouble and is based on 
the false assumption that pre-Linnean generic names have a 
status under the Rules. In many parts of the world, foresters 
and economic botanists decapitalize specific epithets; so do also 
the majority of American systematists and all zoologists. No 
useful purpose is served by maintaining this Recommendation!. 

Art. 70c: Names or epithets of taxonomic groups higher 
than species are written with an initial capital letter. 

[Parts of Arts. 25 and 2G]. 

Rec. XLIII: DELETE: Annulled by Art. 70B. 

Section 14: READ: “Gender of names” instead of “gender 
of generic names”. 

Art. 72b: Epithets denoting either species or the sub¬ 
divisions of a genus or species, when adjectival in 
form and not used as substantives agree in gender 
with the generic name. 

[Parts of Arts. 26, 27 and 28]. 
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1. Introduction 

The results embodied in this paper arc of a study 
undertaken with the view of arranging systematically the 
Singapore herbarium specimens of the Licvula species 
indigenous in the Malay Peninsula. The present world 
conditions, entailing the cessation of intercourse with certain 
botanical institutions, the dislocation of the staff at some 
others, and the risks to parcels during transit across oceans 
have precluded my obtaining either critical notes of the 
typo specimens preserved outside the Malay Peninsula, or 
a loan of the specimens themselves. Under such limitations 
the results of my undertaking would have been of little 
systematic value but for the valuable assistance derived 
from Beccari’s monographic work on the genus published 
first in an abbreviated form in Webbia V, 1921, pp. 22-55, 
as a part of Rccensione dclle Palme del Vecchio Mondo 
Appartenenli alia Tribv delle Coryphcae and then in an 
extended form in the Annals of the Royal Botanic Gardens, 
Calcutta, XIII, printed in 1991 and published in 1933 (cited 
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below as Calcutta Annals or Cdlc. Annals X1IL, 1933). In 
this latter work Beccari incorporated the results of the 
opportunities he had not only of consulting the type material 
of most of the species he studied and of comparing newer 
material with it, but also of making lengthy critical descrip¬ 
tions, analytical drawings and photographic plates of such 
specimens. 


2. Hints to Collectors 

Licuala is a genus of small palms the largest of which 
attain about 15-20 feet in height and a few (± 3) inches 
in stem diameter. However, most of the species are almost 
stemless or only a few feet in height. Compared therefore 
with the long, thorny rattans or tall giants like Corypha . 
Borassus and Oncosperma, the Licuala species present very 
few obstacles to the collector making good herbarium 
specimens. The tallest ones can be cut down with ail 
ordinary jungle knife within a few minutes, and the 
specimens of leaves and of spadices with flowers and fruits 
do not form very weighty or bulky specimens. Though the 
petioles of most species are provided with thorns, yet the 
specimens are easily handled even without leather gloves, 
which are required in handling specimens of Rattans or 
Oncosperma. Hence one would have expected this genus 
to be well represented in most herbaria, and also to be 
specifically well known in areas botanically fairly well 
explored. From the study of the species in the Singapore 
herbarium and from the notes given by Beccari, 1 conclude 
that this is far from the case. This country has been 
explored botanically for the last fifty vears or more by 
different botanical collectors and 1 find the Licuala species 
are very badly represented in the herbarium. Even in 
regions botanically well known, species formerly not 
recorded are being discovered. The principal reason for 
this is that in the field most of the species look alike and 
are not easily distinguished one from another except when 
ii? e f°.“ ector has made a special point to study them in 
the field. The number of segments present on a‘ leaf often 
depends on the age of the plant and to a certain extent on 
the conditions under which it grows. Many times really 
acquiescent species may be mistaken for others which flower 
and fruit when quite small or stemless. In many species, 
moreover, the flowers and fruits remain hidden among the 
leaves so that they may be passed as the sterile stages of 
others. 

. If the collector is therefore to see that he does not 
miss anv uncommon species he meets with in the jungle, 
he must learn to distinguish the species in the field. To 
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do this satisfactorily the following pointers may he 
useful 

1. The average number of main nerves (costae) 

radiating from the apex of the petiole is a 
more stable character than the average 
number of leaflets into which a leaf is divided, 
though the latter is sometimes useful in the 
identification of a species. 

2. Some species have always undivided leaves (not 

noticed in any species wild in the Peninsula). 
In some species the median segment of the leaf 
is three or more times as broad as the other 
lobes, in others the segment is nearly as broad 
as the other segments. 

1. In some species the broad median segment is 
entire, in others it is divided half-way. 

5. In some species the middle segment becomes 

distinctly petiolulate, in others it is always 
sessile. 

6. In some species the lateral margins of the leaf 

segments are arcuately cuneate, in others the 
margins are straight. 

7. Some species are always solitary, others form 

tufts. 

8. Some are always stemless, others produce stems 

though they may begin to flower when 
stemless. 

9. In some species the spadices reach high above 

the height of the leaves so as to become visible 
from a distance; in others the spadices remain 
hidden among the leaves. 

10. In some species the spadices are simple, ter¬ 

minating with one or more floriferous 
branchlets (spikolets); in others the spadices 
are compound. 

11. In some species the lower branches of the com¬ 

pound spadices are subdivided into 10 or 
more spreading spikelets; in some others the 
branches contain only 2-5, usually digitate, 
branchlets; in still others the branches are 
simple, undivided. 

12. Different species are characterised by different 

colour of spadices, flowers and fruits. 

13. In some the fruits are 3-4 times as long as they 

are thick; in others the fruits are globose. 
In a given field, all Licualas may have many of the 
above-mentioned characters in common, but they will differ 
in others, which, though a few, will suffice to distinguish 


Vo/. XI. (tmo). 



34 


between the species, even disregarding such variable 
characters as the height of the plant, and the nervation and 
the number of the leaf-segments. But it is desirable to 
record in the field notes as many particulars as possible 
concerning the habit, stem height (without leaves), etc., 
of the plants, size of the petioles, loaf-lamina and spadix, 
the average number of segments to a leaf, the average 
number of main branches to a spadix, the colour of fruits, 
flowers, etc. 

For herbarium purposes the leaf specimens should be 
taken from flower-bearing crowns; and if there is some 
variation in size, etc., in the leaves of non-flowering crowns, 
some few specimens may be made to indicate this variation. 
Care, however, should be taken to use appropriate tags so 
that the leaves may be sorted and mounted in the herbarium 
according to their status without any fear of confusion (vide 
my remarks on numbering the specimens in the field in 
Gard. Bull., Straits Scttl. IX, 1937 p. 156, 286-287, and 
303 in example). 

If it is desired to reduce the bulk of the specimens 
one may split the leaves longitudinally, taking care to leave 
the middle segment intact; the half without median segment 
becomes practically useless, unless the species is rare and 
a sufficient number of leaves is not available for making 
up the sets. 


3. Subgenera and Sections 
Apart from the collector’s difficulties, the genus Licuala 
presents many difficulties to a systematist. There is a good 
deal of variation in the vegetative parts of the plants. 
Though the branching of the spadices frequently occurs 
a definite manner and forms a useful character to 
differentiate between species, it is not one that can be 
employed to subdivide the genus into subgenera or sections; 
such a classification not only places very closely related 
species in different sections or subgenera,' but also divides 
subgenerically or sectionally polymorphic specific units. 

Beccari, who in 1886 had relied on the branching 
of spadices to divide the genus Licuala subgenerically into 
(midfcit). Licualopsis, Licuaoella and 
Lyalina (Malesia III, 1886, pp. 69-90), was obliged in 
re j U T ce these subdivisions to two, namely, Eu- 
Licuala and Licxjacella, the latter to include Licualopsis 

™hS UALINA \ 1921 > PP- 22-55). Here Beccari 

made also a new subgenus Dammera, but the main character 
used to define this subgenus is derived from the flower. 
1 his disposition has also been adopted in Beccari’s 
monograph published in the Calcutta Annals, XIII (1933). 
Leaving the subgenus Dammera out of consideration for 
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the' present, tins modi lied subgeneric division of Lieuala 
is still unsatisfactory, bocauso tho basis use'd to distinguish 
these two subgenora is still the character of the branching 
of the spadices. Under such a classification, for instance, 
L. tanupinona and L. Kuiyiana tall into two subgenera, when 
the specie's are so very closely related that they may be 
regarded as two varieties of the same species. Further, 
this classification obliges one to split such variable species 
as L. modes fa Becc. s<unit Into into L. modcsta Becc. n<nsu 
ntneto and L. Wvayi Becc. according to the development 
of the spadix, and then to place these two species thus 
defined into two different subgenera. 

The other grouping of the Lieuala species is one 
published by Drude (Engl. 11 . Prantl. Pflanzinf, II, 
3, 1887, p. 35), sub,se(|uently modified by Ridley. Drude 
v as apparently unaware of tho subgenera published by 
Beccarl for, without making any reference to the latter’s 
subgenera, Drude proposed independently two subgcnera, 
namely: Ku-Licuala to include the species with a dorsal 
embryo, and PERK'YCLA (31.) Drude (spelt by error 
P< tiepin) to include the species with a basilar embryo. 
The type of this second subgenus was L. penduliflora (Bl.) 
Miq., published previously as Perieycla penduliflora Bl. It is 
apparent that, in reducing Perieycla Bl. to a subgenus of 
Lieuala, Drude relied on the characters mentioned by 
Blume, who had examined the position of the embryo in 
the flower only, where the position is often misleading. I 
point this out because I have not seen any species of Lieuala 
having a basilar embryo, and Beccari, who had opportuni¬ 
ties to examine a very large collection of fruiting specimens, 
does not mention any such species. 

In 1903 Ridley reduced Perieycla Bl. to a section of 
Lieuala, defining it to include all species having a “panicled 
inflorescence” (Journ. Roy. Aniat. Soc., Straits Seltl., 41, 
1903, p. 42). The section was naturally typified on L. pen¬ 
duliflora, of New Guinea, for which Ridley adopted the 
name L. pericyrla Zipp. Mss.; but the only Malayan species 
that Ridley included in the section was L. panicvlata Ridl., 
though L. Ion pi pen, L. paluriona, etc. have inflorescences 
similarly branched. Ridley adopted this section also in his 
later works, viz. : the Materials for a Flora of the Malay 
Peninsula, Monocotyledons (cited below as Materials or 
Mat.), II, 1907, pp. 159-165, and the Flora of the Malay 
Peninsula (cited below as Flora), V, 1925, pp. 24-30. But 
if, following Ridley’s definition, one were to place all the 
species having “panicled inflorescences” in the section 
PERICYCLA, the group would consist of utterly unrelated 
species, several closely related species remaining outside. 
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In view of these drawbacks of previous definitions, an 
inquiry was made into the problem of subdividing the genus. 
The most stable characters were found to lie in the (lowers, 
the nature of the divisions of the androeoiiun affording 
characters to group the species into well defined subgonera. 
The utility of these characters was recognized by Becc vri 
( op. cit 1921 & 1933); but he employed them only in the 
analytical keys provided for the identification of the species, 
and not to define his subgenera. On the basis of these 
characters, I divide the genus Licuala into three subgenera, 
namely: Libericula (new), Eu-Licuala and Pericycla. 
The second is further divided into four sections, but 
Licuacella is not retained. 

I. LIBERICULA. Furtado subgen. nov. 

Staminum filaments 6 erecta aequalia, basi lata superne 
subulata, ad basin libera vel fere, nec in annulum pro- 
minentem ad corollae faucem connata. Flores inter majores, 
circa 15 mm. longi, 5 mm. crassi. 

Species unica, L. peltata Roxb., in regionibus humidis 
inter septentriones et orientem Indiarum spectantibus ex 
Assam, Khasia, Sikkim, etc. ad meridiem in Insulis 
Andamanicis, Tenasserim, et Thailandia (Siam) meridional! 
habitat. 


II. EU-LICUALA Drude in Engl. u. Prantl, Pllanzenf. II, 
3 (1887) 35; Ridl., Flora V (1925) 24 loco sectionis, 
nom. nud. 

Licualopsis Becc., Malesia III (1886) 85. 

Licualina Becc. op cit p. 88. 

Licuacella Becc. op cit p. 86, in Webbia V (1921), 21 ot 
37, m Calc Annals XIII (1933), 116 et 128. Syn nov. 
Staminum filaments 6, aequalia, erecta vel intlexa, ad 
corollse faucem m annulum prominentem connata. Flores 
o-8 mm. longi, 2 mm. crassi. 

Sectio 1: WURMBIA Furtado sect. nov. 

Annulus staminalis membranaceus, aut truncatus, 
apice in filamenta parva, erecta, filiformia productus, 
aut m filamenta erecta, lobiformia, abrupte subulata 
divisus. Anthera? haud aristabe. 

Inter divisiones Licualae haec sectio species 
plunmas mcludens, qui in regionibus torridis et semi- 
torridis ex Birmania, Thailandia (Siam) et China 
meridionale ad Celebesiam et Novam Guineam habitant, 
maximae species in regionibus malayanis (viz. in 
Pemnsula Malayana, Sumatra et Borneo). 

Species typica: L. spinosa, Wurmb. 

Nomen hujus sectionis in honorem cl. F. von 
Wurmb, auctoris speciei typicse. 

Sectio 2: BONIA Furtado sect. nov. 
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Annulus staminaiis brevis, crassus. Filament a 
erectiuscula, lobiformia, elongata, subbulbosa, apicom 
in conned ivuin discoideum anthorarum dorse adnatum, 
expansa. Anlhene baud aristata*. 

Species hujus sectionis adhuc umca (L. fatm 
Becc.) cognita, habitat in Indo-China. Nomen hujus 
sectionis in honorem llev. Presb. Bon, qui specimen 
typieuin speciei in Tonkima Occidentale legit. 

<S Urtio .I: DAMMERA (Becc.) Furtado stat. nov. 

Damnum Becc. in Webbia V (1921). 21 ot :!8 et 
in Calc. Annals XIII (1933) 116 et 130 (loco 

subgeneris). 

Dammcta K. Schum. et Laut, FI. deutsch 
Schutzgeb. Sudsee (1900) 201 t. A-F et 2 (loco 
generis). 

Annulus staminaiis elevatus, crassus. Filamenta 
e basi valida supenie attenuata et antherarum dorso 
prolixe adnata. Antherse baud aristata*. Species 
hujus sectionis dua' tantum cognitae, ambie in Nova 
Guinea habitant. 

Species typica: L. lieccariana Furtado nom. nov. 

Basinym: L. ram ana (K. Schum. et Laut) 
Becc. (1921), nee L. ramosa Bl. 

Ur Ho BECCARIA Furtado sect. nov. 

Annulus staminaiis brevis, crassus, conspicuus. 
Filamenta lobiformia, perlonga, subulata, apice bis 
inflexa (i.e. apice introflexa et rursus erecta), antheras 
apiculato-aristatos ferentia. 

Species hujus sectionis adhuc unica (L. reptans 
Becc.) cognita in Borneo habitat. 

Nomen hujus sectionis in honorem Cl. O. Beccari, 
jjalmoyraphi magni. 

III. I'ERICYCLA (Bl) Drude in Engl. u. Prantl, Pflanzenf. 
II, 3 (1887) 35 (Splmlmate Pericyla). 

PcriniHa Bl., Rumphia II (1844) 47 t. 94 (loco 
generis). 

P<rinjcla (Bl.) Itidl. in Journ. Uoy. Asiat. Soc., Straits 
Settl. U (1903) 42, Mat. II (1907) 159 et Flora V 
(1925) 25—(loco sectionis; sphalmate 

Perky dun ). 

Staminum filamenta 6, erecta, valde inaequalia, 3 ad 
loborum apicum majorum inserta, et 3 in sinubus vel ad 
loborum apicum minorum sita, ad corollae faucem in 
annulum prominentem connata. Anthene haud aristatae. 
Flores inter minoi'es. 

Species hujus subgeneris paucae, omnes in regionibus 
occaniis habitant; unica in Australia, alterae in insulis 
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papuanosianis usque ad insulas Solomonenses, maxima- in 
Nova Guinea. 


Species typica: L. pendulijloia (Rl.) Miq. ( P< 
penduliflora Bl.). 

4. Analytical Key to the Specie^ 

A. Flowers about 15 mm. or more 

long and 5 mm. or more 
across. Stamens 6, equal, 
free at the throat of the 
corolla, the slaminal ring 
being almost obsolete 
(Libericula). .. L. pell (if a Itoxb. 

AA. Flowers about 3-8 mm. long 
and 2 mm. across. Stamens 
united at base into a 
conspicuous ring at the 
throat of the corolla .. (B). 

B. Staminal ring 3-lobed, lobes 

emarginate; 1 filament in 
the notch at the apex of 
each lobe and 1 in each 
sinus between the lobes. 

(Pericycla) . 

(a) Leaf-blade entire. 

Partial inflore¬ 
scences panicu- 
lately divided into 


8-10 branchlets 
(spikelets) 

(aa) Leaf-blade multipar¬ 
tite. Partial in¬ 
florescences digi- 
tately divided into 
3-4 branchlets .. 

BB. Staminal annulus ends in 6 
almost equal lobes or 
filaments (Eu-Licuala) .. 

1a. Spadix simple, terminated by 
one or more floriferous 
spikelets 

lB. Spadix branched into two or 
more partial inflorescences, 
each internode sheathed by 
a separate spathe 

2a. Spadix terminated by one or 
two spikelets 


L. grandis Wend!, 
(cultivated). 


L. Humph ii Rl. 
(cultivate!). 

0 ). 

( 2 ). 


(4). 

(3). 
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2b. Spadix terminated 'by many 

Auriferous spikelets (some¬ 
times a short liguliform 
xpalhe intervening) . /,. '•■tu 15m*. 

(pa illy). 

>4. Spadix axis and flower-buds 

covered with long eoarso 
hairs. Calyx striate, split¬ 
ting into many longitudinal 
fibres. Leaf divided into 
5-8 segments .. L. Kinyiana Becc. 

:>r>. Spadix axis and flower-buds 

cove ml with minute hairs, 

Calyx membranous, not 
dissolving into fibres. Leaf 

segments 12-15 .. L. Srortrchinii Beec. 

1a. Partial inflorescences un¬ 

branched (i.c. consisting of 
solitary spikelets) .. (5). 

In. Partial inflorescences 

branched .. .. (14). 

5.\. Flowers distinctly pedicelled. 

Calyx turbinate or nar¬ 
rowed into a long pedicelli- 
form base .. .. (6). 

50. Flowers not distinctly 
pedicelled. Calyx cylin¬ 
drical or campanula!© .. (8). 

6a. Spikelets distinctly hairy. 

Calyx hairy, or, if 
deciduously hairy, the 
corolla is distinctly hairy (7), 

(5n. Spikelets and calyx not hairy, 

but covered with fugaceous 
rusty-brown scales. Corolla 
glabrous .. L. Moyscyi Furtado 

7a Hairs on spikelets and calyx 

long, coarse. Calyx nearly 
as broad as long, membran¬ 
ous, striate, turbinato- 
campanulatc, suddenly 
ending in a short solid 
cylindrical base, more or 
less lobed at apex. Flowers 
usually solitary .. L. Kunstleri Becc. 

7b. Hairs on spikelets and calyx 

fine. Calyx coriaceous, not 
striate, cup-shaped, nar- 
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rowed into a long (lohger 
than the cup) pedicelli- 
forai base, obscurely donti- 
culate at apex but not lohod 
or lacerate. Flowers in 
groups of 2-3 in some parts 
8a Calyx cyathiform-campanu- 
late, deeply lobed 
8b. Calyx cylindrical, truncate 
or lobed at apex 

9a. Calyx covered with long 
coarse hairs, usually one 
carpel fertile. The lateral 
margins of leaflets nearly 
straight 

9b. Calyx covered with fine hairs 
which later fall off partly. 
Frequently two or three 
carpels fertile. Lateral 
margins of leaflets arched, 
so that leaflets are arcuately 
cuneate 

10a. Hairs tawny 

10b. Hairs whitish 

Ha. Calyx ±4 mm. long, densely 
tomentose, curvately cune¬ 
ate at base, little lobed at 
apex 

11®. Calyx smaller, puberulous or 
glabrous, not curvately 
cuneate at base; truncate or 
deeply lobed at apex 

12a. Calyx conspicuously striate, 
glabrous, asymetrically 
lobed at apex, truncate, 
caudiculate at base 

12b. Calyx puberulous or glabrous, 
but neither conspicuously 
striate nor caudiculate .. 

13a. Calyx apex almost truncate 
at first, then irregularly 
split 

13b. Calyx deeply lobed ‘ ‘ 


L. Conn n Kurtado 

<«>. 

( 11 ). 


( 10 ). 


L. kemimtmensis 
Furtado. 

L. acutiMa Mart. 

(partly). 

L. pmilla Bocc. 
(partly). 


L. tiomanemis 
Furtado. 


( 12 ). 


L. pahanyensis 
Furtado. 


(13). 

L. Ridleyana Becc. 
L. confurn Furtado. 
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1 1a. Lower partial inflorescences 
panieuliform, composed of 
10 or more scattered 
spikelets ( lloriferous 
branchlets) 

1 In. Lower partial inllorescencts 
composed of 2-o, usually 
digitate, spikelets 

ir>A. Spikelets slender, somewhat 
flexuose. Flowers fre¬ 
quently in groups of 2, 
spirally, or in terminal 
parts subalternately, 

arranged. Calyx 5 mm. 
long, about twice as long as 
it is broad 

15n Spikelets stouter, not llox- 
uose. Flowers pluriseriate, 
usually solitary. Calyx 
shorter, almost as long as 
broad 

16\. The spathes much inflated. 
Spadix flexuose. Calyx 
cylindrical, thick from the 
very beginning. Ovary 
villous in the upper part .. 

16b. Spathes not so inflated. 
Spadix not flexuose. Calyx 
campanulate, membranous 
at first. Ovary glabrous .. 

17a. Calyx glabrous, not split or 
lobate, but denticulate at 
apex 

17r». Calyx otherwise 

18a. Leaf-lamina about 12"-16" 
in radius, divided into 12 or 
more, triangular, suboqual 
segments 

lXn. Loaf-lamina 8'-12" in radius, 
divided into 5-8, arcuatcly 
cuneato, unequal segments, 
median segment divided 
half-way 

19 a. Flowers pedicellate 

19b. Flowers not pedicellate 


(15). 


(17). 


L. longicul grata 
Furtado. 


(16). 


L. longiprs Griff. 


L. paludom Griff. 


(18). 

09). 


L. glabra 


L. glabra var. 

selangorrnsis. 
L. mirabilin. 
( 20 ). 
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20a. Spathes and spadix densely 
covered with dark fuscous 
ferruginous scurf, and the 
spikelets and calyces 
densely covered with 
similarly coloured hairs .. 

20b. Scurf and hairs when present 
not similarly coloured and 
frequently not so thick .. 

21a. Calyx cylindric, truncate at 
first, slightly split later. 
Spadix and spikelets not 
covered with a thick coat of 
deciduous tomentum 

21b. Calyx campanulate, lobed, or, 
if apparently truncate in 
early phases, the spadix 
and spikelets covered with a 
thick coat of deciduous 
tomentum 

22a. Plants stemless, about 
12"-18" long, smallest in 
the genus. Leaves the 
smallest in the genus, 
divided into 3-8, rarely 
more, segments. Spadix 
about 12"-15" long, with 
spikelets li/ 2 "-2y 2 " long .. 

22b. Plants and leaves larger, 
with more leaf segments. 
Spadix and spikelets usually 
longer 

23a. Flowers frequently in groups 
of 2-3, often more than one 
fertile carpel. Fruit nar¬ 
row elongate, about 3-4 
times as long as it is thick. 
Ovary glabrous. Median 
leaf-segment never petiolu- 
late 

23b. Flowers solitary, with only 
one fertile carpel. Fruit 
globose. Ovary hairy. 
Median segment frequently 
petiolulate 


L. I< rntfiiiHo. 

( 21 ). 


L. ni a Injun a 1><kt. 


( 22 ). 


(23). 


(24). 


L. Kiahii Furtado. 


L. triphylla Griff. 
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21a. Lower partial inflorescences 
usually bifid, the upper ones 
unbranehod. Most of the 
leaflets nearly linear, about 
V-1 1 -2 inches in width (25). 

21u. Lower partial inflorescences 
usually 3-5-branched. 

Leaflets in most cases 
broader and conspicuously 
triangular .. (26). 

25a. Spikelets and calyces rusty- 
tomentose. Flowers pluri- 
seriate on a cylindrical 

spikolet .. L. acutifida Mart. 

(partly). 

25b. Spikelets and calyces whitish- 
tomentose. Flowers ar¬ 
ranged spirally on tlexuose 
spikelets .. L. pusilla Becc. 

(partly). 

26a. Spadix, spathes and spike¬ 
lets covered in early stages 
with a thick coat of crcam- 
ish deciduous woolly to- 
mentum. Corolla densely 
sericeous. Flowers solitary L. lanuginosa Ridi. 

26n. Tomentum, when present on 
spadix, spathes or spikelets, 
not thick, and minute. 

Flowers frequently in 
groups of 2-3, Corolla 

glabrous or minutely hairy (27). 

27 a. Leaflets about 12" long. 

Spadix at the most 2'/.* ft. 
long. Spikelets usually less 
than 6" long and the lower 
spadix branches about 
6" or less apart. Fruit 
elliptic, about 10-13 mm. 

long, 6-8 mm. through .. L. modesta Becc. 

(partly). 

27B. Leaflets 20" or more long. 

Spadix 6 ft. or more long, 
with lower branches 9-18 
inches apart, each spikelet 
in lower branches being 
9-15" long. Fruit globose, 

6-8 mm. in diameter .. L. spinosa Wurmb. 
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5. Systematic Notes 

A. Libericula Furtado. 

Licuala peltata Uoxb., FI. hid. II (1821) ITU: drill m 
Calc. Journ. Nat. Hist. V (ISI.',) 821, et Palm- 
Brit. Ind. (1850) 120 t. 222; Hook. I'.. FI. Ih it 
lnd. VI (1802) 180; Becc. m Webbia \' (1021) 
24 ct 39, ct m Calc. Annals XIII (1088) 181 1.71. 

Malay Peninsula- L'>irn Siam, Kantam 1 1 Inn iff 
Nur, 4720). 

Distribution: In the monsoon forests of North East 
India, Burma, Andamans and Nicobars. 

This species was not recorded previously in tin 
Peninsula, where it occurs only in the northern-most parts 
which form the southern-most range of the distribution of 
the species. In cultivation it is grown in many gardens 
throughout the Peninsula. The species sometimes begins 
to flower before its leaves have started to divide into 
segments. 

B. Eu-Licuala § Wurmbia Furtado. 


1. Licuala acutifida Mart., Hist. Nat. Palm. Ill, ed. 1 

(1842) 237, t. 135 111 ct IV; (Iriff. in (’ale. 
Joum. Nat. Hist. V (1815) 237 et Palms Ib-it. 
Ind. (1850) 122 t. 222 A et II; Mart. op. cil. Ill, 
ed. 2 (1849) 236 et (1850) 318; Hook. f.. FI. 
Brit. Ind. VI (1892) 433; ltidl., Mat. 11 (1907) 
163 pp.; Becc. in Webbia V (1921) 30 et 11; 
Rid! Flora V (1925) 27 pp.; Becc. in Calc. 
Annals XIII (1933) 168. 

im J A “Y Peninsula: Penang, Tulloh Bahang (Curtis, 
3 0 n 0 U^ er - nm ? nt Hl11 < Ridle y Curtis, 7906); Water- 
1898) CUrtlS m JUne 189 °* ’ Peiian £ TliN (Ilidley in July 

, specie ! noar lo L - Kunsllcri and so far not 

Known froni outside Penang. Ridley referred here some' 
specimens of L. pusrila Becc. Lobe 280 cited by Bkxvari as 
irom Singapore may have come from Penang, for Bonn 
frequently gave incorrect localities to his plants, and there 

Sant?SSt-S &*KL ibaL *} e rnaj01 ‘ it y of thc Malayan 
pi ants collected by Lobb were from Pexuimr (vide IUirkii t 

m Gard. Bull. Straits Settl. IV, 1927 p 127). ’ 

ic tJm*? 8 n i 0te L 0I i his specimen numbered 1010 that this 
the 2 pSL^Si^' SUPPlKS 1116 walkil « slicks «* 

2. Licuala confusa Furtado sp. nov. Fig. 1 

. L. acutifida Becc. var. peninsular is Becc. in Webbia 

W9 ( tM *s£ J “, 0ate - AMa,s Xln <’«> 
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Fig. t Licuala confusa (Holotypus JTurtado no A) 

a. Frons b Spadix c Alabastrum d. Alabastium, petala 
lesecta, ut aestivatio ktammum appaieat e. Alabastrum verticalitei 
distissum f Semen veiticaliter distissum 
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A L. Ridleyana, cm vohlc affiyis, diffnt n ,m< * <msp>< t>< 
lobato, apicc nonnihil membra nacco. 

Palma solitaria, acaulescens. Pciiolus ultra 1 m. 
longus, interdum minor, ad medium aoulcai us. S< gnu iila 
foliorum circa 17, subaequalia vol inaequaha, 2 t cost a in, 
34-45 cm. longa; medianuni indivisum. inhudum alb n 
multo latius, 6-12 costatum. Spadix petiole bro\ tor, in t :> 
parti ales infloi'escentias simplices, axi foment osas dixinus 
Flores pluriseriatim dispositi. solitarii, plonmujut' super 
pulvinos prominulos interdum in deprossionibus insert i. 
Calyx puberulus, cylindricus, basi truncal us, apicc 
lobatus, lobis rotundatis, saepe in 2 lobu'os ftssis, pa rum 
striatis, nonnihil membranaceis. Cotnllc cftKcc duplo 
longior, lobis acutis, puberuJis vel non. Annulus staminabs 
in 6 filamenta antherifera abruple subulata dix bus. 
Ovarium glabrum. Fructus vivo rubrus, in sicco brunnos- 
cens, rugosus, circa 8 mm. in diam.; semen orbiculare r> mm. 
in diam., gramineum, fossa integumentale c.vlindrica, ad 
centrum seminis cursa, apice parum curvata. 

Malay Peninsula: Perak, Tapah Hill (Fullado sub 
litt. A, 11 June 1937-Holotypus) ; Tapah (Ridley, 14112) ; 
Bujong Malacca (Curtis in Dec. 1895 et in Aug. 1898). 
Bindings, Lumut (Ridley in Feb. 1892). Selangor 
Semenyih (Hume, 7962). 

Ridley 14112 is the haptoholotype of L. Ridh gang and 
in the capsules mounted on the sheet there are a few flowers 
which agree with the description and figure given by 
Beccari for that species. But the vast majority of the 
flowers in the capsule and the flowers still attached to the 
spikelets are like the ones described hevo. Since* I have 
typified L. Ridleyana on the characters of the flowers, 1 
could not retain under that species Ridley 14112 from the 
Singapore herbarium. There are some minor variations 
between Ridley 14112 and the holotype of L. confusa. The 
Dindings specimens has no flowers and has been cited hero 
because of its general resemblance to this species. 

I have reduced here L. acutifida var pcninsularis with 
some doubt. Ridley 9806 is cited as a paratype of the 
variety, but its duplicate in Singapore is L. Ridleyana as 
typified here. I have not been able to find in the Singapore 
herbarium any material which agrees exactly with the 
figures by Beccari. Ridley 10329 from Lumut (the type 
collection is cited as 10239) bears calyces somewhat similar 
to the ones figured by Beccari, but the partial inflorescences 
are branched in the Singapore specimen and the corolla is 
hairy. It seems to represent a variety of L, spinosa, typical 
material of which species is also mounted on the same sheet. 
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L. coniuso has manifest affinities with L. Rullcyaim but 
'his has a truncate calyx which later splits ir'xgularlv. L. 
paliauqt nsis, also an ally of L. contusa, has a glabrous, 
< ouspicuoiibly striate calyx which boars a somewhat caudicu- 
-late base and loss symmetrical lobes at the apex. 

3. Licuala Corneri Furtado sp. nov. Fig. 2. 

L. Kunslh'ri pxnima, a qua calqcibus basin casus 
ptdie(UnatmiUr lout/i ptoduchs ftuncal.c, obsewe chnti- 
ulatis, sat distinct a. 

Palma sohtaria ut vidotur, cum caulo 060-2 m. longo, 

2— 1 m. alta. P< tied as 35-100 cm. longus, prope basin 
tantum aculoatus, in medio circa 6-8 mm. et apice 4 mm. 
latus. Seqmaita frondium subaoqualia, circa 12-14, 
cuneatissima, 2-3, rare 1-1, costata, 25-35 cm. longa, apice 

3— 15 cm. lata; modiana altcris latioia, apice dentibus 
brevissimis. Spadices compositi, 35-80 cm. longi, in 
dimidia parte basali baud ramosi, cum 2-3 spathis involuti, 
in altera parte terminali in ramos simplices, florigeros, 
plorumque 3-1, ad 15 cm. usque longos, dense pubescentes, 
divisi. SpaUwc basales biearinatae, alterao tubularos. 
punctis fugaceo fusco-leprosis tectae, apice marcescentes. 
Flores geminati vel interdum solitarii, pedicellati, in 
alabastro fusi formes, 5-8 mm. longi. Calyx dense pilosus, 
i mm. longus, apice truncatus, obscure 3-denticulatus, in 
basin pedicellifonnen contractus. Corolla calyce cupulari 
duplo longior, glabra. Annulus staminalis in filamenta 6 
apice abrupte contracta, divisus. Fructus immaturus 
tantum visus, ellipticus, utrinque acutus, circa 6 mm. longus. 
1 5 mm. in diam., fossa albuminali indivisa, cylindrica. 

Malay Peninsula: Kemaman, TTlu Bendong in 
Kajang, alt. 500 ped. (Corner, 30072-IIolotypus) ; Sungai 
Nipa (Corner, s.n,). 

Corner 30072 was found mixed with some specimens 
of L. malajana. The collector notes: palm is slender 
solitary; leaflets dark green above, pale beneath, not 
glaucous; flowers greenish white; fruit fall orange-red when 
ripe; perianth green; staminal tube white; ovary pale 
orange; inflorescence hanging”. 

Though this species falls into the group having simple 
partial inflorescences, it has no close ally in the Peninsula 
except the one described here as L. Moyseyl In the long 
pedicelliform base of the calyx and its obscurely toothed 
apex the species may seem to appear very near to L. 
Beccariana of New Guinea but that species has been 
described to have very much longer flowers bonie on simple 
and shorter spadices and belongs to the section Dammera. 

4. Licuala ferruginea Becc. in Hook, f., FI. Brit Ind. 

VI (1892) 432; Ridl., Mat. II (1907) 162; Becc. 
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Fig. 2. Licuala Corneri (Holotypus: Corner 30072). 

a. Petioli pars inferior, b. Frondis lamina cum petiolo. c. Spadix 
fructiferus rmnimus. d. Alabastrum. e. Flos ad anthesin. f. Flos, 
corolla resecta, ut aestivatio staminum appareat. .«■ fructus cum 
perianthio et fUamentis staminum. h. Fructus verticahter discissus, 
semen cum substantia integumentale oblique percurrente et embryone 
dorsale exhibens. 
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in Webbia V’ (15)21) 82 ct Hi; Ridl.. Flora V 
05)25) 2(5; Hire, in Calc. Annals XII1 (1933) 
ISO It. 5)-X, 89 ot Si) bis. 

Malai Peninsula : Knuamun Bukit Kajang, alt. 
1,000 ft. (Conicr, 80898). Pahang, Pulau Tawar (Ridley 
m 185M) ; link it Sagu (Nur, 25167). Si g> i Si inbilan, Ayer 
Kuning noai llaliau (Symington, 21880). Johore, Sednah 
i Ridley, 18519); Sungai Kayu Ara (Corner, 2S6SS); Mount 
Austen (Ridlov in Jan. 1901); Kluang (Holttum, 9260); 
Gunong Uelumut (Holttum, 10605) ; Sungai Endau 
(Holttum, 21911). Singugon, Reservoir Woods (Ridley in 
1898); Bukit Timah (Ridley, 3512); Sungai Jurong (Mat 
in 1891); Ang Mo Kio (Ridlev, 6676); Bukit Mandai 
(Ridley s.n.) ; Bukit Avang (Coodonough on 16 Nov. 1889) ; 
Botanic* Hanlons’ Jungle (Ridley, 8168). 

Distribution: Sumatra and Riow Archipelago. 

From all the peninsular species having branched partial 
inflorescences this species is easily distinguished by the 
presence of the ferrugineous tomentum on spikelets and 
calyx and by the sessile flowers. It is distinguished from 
the Sumatran L. Icrruginoides (which frequently produces 
branched part ial inflorescences) by longer hairs on the calyx 
and smaller flowers. 

5. Licuala glabra Griff, in Calc. Jouvn. Nat. Hist. V 
(1845) 329 et Palms Brit. Ind. (1850) 124 t. 
238; Hook, f., FI. Brit. Ind. VI (1892) 432; 
Ridl., Mat. II (1907) 161; Bccc. in Webbia V 
(1921) 34 et 48; Ridl., Flora V (1925) 26; 
Bccc. in Calc. Annals XIII (1933) 192 tt. 14-1 
fig. 1-8, et t. 82. 

L. longepednneulata Ridl. in Journ. Roy. 
Asiat. Soc. Straits Br. XLI (1903) 42, Mat. 
II (1907) 161 et Flora V (1925) 26. 

Malay Peninsula : Peninsular Siam, Kampong Bukit 
(Kiah, 21256). Kclantan, Kuala Botis (Henderson, 29725). 
Perak, Gunong Batu Putch (Wray, 254-Syntype of L. 
longepeduneulala). Pahang, Karak (Best, 13884); Gunong 
Tahan (Haniff & Nur, 8111); Fraser Hill (Burkill & 
Holttum, 7842); Tahan Woods (Ridley, in 1891). Malacca, 
Gunong Ledang (Ridley, 3473); Mount Ophir (Feilding in 
1892; Derry, 633; Hullctt, 852; Ridley in Dec. 1899). 
Selangor, Bukit Ilitam (Ivelsall in 1890; Ridley in May 
1896); Bukit Kutu (Ridley 7894). 

In this species there is a good deal of variation in size 
and robustness of the leaves, spadices, and flowers, and I 
agree with Beccari in reducing L. longepedunculata to L. 
glabra , though the former has somewhat larger flowers than 
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the type of the latter. The specimen from Peninsular Siam 
has a somewhat pedicelliform base to the ealvx, bu 
transitions from this to the typical iorni arc also found. 

6. Licuala glabra Grid, var selangorensis Becc m 

Webbia V (1921) 35 ot 18; Unll.. Flora V (1925) 
26; Becc. in Calc. Annals XIII (1 191 I 

14-1. 

Malay Peninsula: Tnnggann, Gunong Pudang all 
circ. 2,500 ft. (Moysey & Kiah, 33399). Pahang, Fraser 
Hill, alt. 4,000-4,300 ft. (Burkill & Ilolttum, 8126). 
Selangor, Semangkok Pass, up to alt. circ. 3,009 ft. (ltnlle.v 
in Aug. 1904; 15881, et 12117: Haptoholotype); Sempnng 
(Ridley in April 1911). Johorc, Kluang (Ilolttum, 10601). 

The Trengganu specimen cited above is a more robust 
form than the others. 

7. Licuala kemamanensis Furtado sp. nov. Fig. 3. 

A L. ferruginoidea, eui pera,finis, palma ucaulesei nh, 

frondibus minoribus, spadicibus haud fleniosis, rant is sit gin 
spathae apicem remote orientibus, floribus minoribus, 
bracteolis inconspicuis recedit. Facie L. Kunstleri si mil is, 
sed floribus haud conspicue pedicellati, cahjee basin versus 
haud valde angustato, ovariis pilosis, foliis minoribus 
dissimilis. 

Palma humilis, acaulescens. Petiolus circa 30-65 cm. 
longus in specimina visa, tertia parte basali aculeis remotis 
brevibus, 1-2-5 mm. longis armatus. Segmenta foliorum 
circa 14, cuneatissima, 2-6 costata, subaequalia; medianum 
circa 27 cm. longum, 4 cm. latum, 3-6 costatum, a pice 
obsolete dentatum costis approximatis; intermedia mediano 
aequilata vel fere, paulo breviora, oblique eroso-dentata, 
costis 3-4 nonnihil remotis; basilaria minima, 2-3 costata, 
12-14 cm. longa, 2-5-3 cm. lata, apice intermediis eonformia. 
Spadix unicus tantum visus, haud flexuosus, 60 cm. longus, 
in inflorescentias partiales duas simplices, 5-8 cm. longiis, 
ferrugineo tomentosas, supra spathao apicem remoto 
orientes divisus, basi cum spathis 3 involutus. Spathae 
fugaceo fusco-furfuraceae, tubulosae, infima bicarinata. 
Flores pluseriatim dispositi, solitarii, in alabastro globoso- 
ovati, circa 4 mm. longi; super pulvinum prominentem basi 
bracteolatum siti. Calyx lato campanulatus, fenoiginoo- 
pilosus, haud striatus, ad medium in lobos 3 rotundatos 
divisus, basi truncatus. Corolla calyce duplo longior, 
striata, apice acuta, puberula. Annulus staminalis in 
filamenta 6 aequalia abrupte subulata divisus. Ovarium 
loculis saepe 3 fertilibus praeditum, minute pubescens. 

Malay Peninsula: Kemaman, Sungai Nipa (Comer, 
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This species appears to be very near to L. ft rruyinoidt s, 
a Sumatran species described to have simple partial inflores¬ 
cences but known also to bear sometimes tv o spikelefs to 
each spadix branch. L. f< i ruyinoides is however a \ cry tall 
species having much larger leaves and flow ers, a zigzag axis 
to the spadices, the spikelets arising a little' below the apex 
of the leaves. 

The only peninsular species having simple partial 
inflorescences to simulate L. kemtuuam nsis is L. l< mint It n, 
but the latter is readily distinguished from the former l>> 
the very long pedicels of its flowers, turbinate calyx, and 
glabrous ovary. 


8. Licuala Kiahii Furtado sp. nov. Fig. f. 

Palma humilis acaulescens. Pdiotux (>0-70 cm. longus, 
praesertim ad basin versus rubescens, propc basin taut uni 
spinis reduncis, remotis, 1-2 mm. longis armatus. St ymnita 
foliorum 5, rarissime 6-7, inaequalia; medianum' 10-11 
costatum, 20—25 cm. longum, apice 8—10 cm. latum, supor- 
ficialiter obtuseque dentatum, cuncatissimum, sessile; altera 
3-5 costata, mediano minora, oblique eroso-truncata, areuato 
cuneata. Spadix petiolo duplo vel triplo brevier, basi cum 
pedunculo circa 20 cm. longo fusco-furfuraceo, spathis 3-1 
tubulosis induto, suffultus, apice in inflorescentias partiales 
2-3, simplices vel bifurcatas, furfuraceas, 3-4.5 cm. longns 
divisus. Flores in glomerulis 1-3, remotis, alterne vel 
spiraliter dispositi, sessiles, pulvino inconspicuo. Calyx 
iurruraceus, pubescens, in lobos acuminates profundo 
partitus.C’orotk calyce parum longior, pubescens, in lobos 
aitos, acuminatos divisa. Annulus staminalis in sex fila- 
menta abrupte subulata divisus. Ooarhm glabrum; 

l 1S p , eru ! nque 1-2 vel saepius omnia evolutis. F rue fits 
eiongato-clavatus, saepe parum enrvatus, circa 22-23 mm. 

d5_4 ' 5 “P); diametro; semine conforme, osseo; 

^L m ,f gl, ah embryo dorsali swinn basin objecta, 
apicem versus mox ascedcnte cylindracoa. 

— Peninsula: Johorc, in coliihim -mnri :,,,, 

^(&, ( ^27 D«’ ! ta 

y other species known to produce such long fruits is 
L mattanensis Becc. from Borneo, which however k 
c aractensed by many-lobed leaves, a simple unbranched 
spadix having almost pedicellate flowers, and the inteeu 

SitU vf ted on the ime^detX 

mmyo (not opposite the embryo as is the case with L. 
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I ir i Lituala Kiahu (Holotypus Run 32127 ) 

a Spadi\ b Planta cum spadice fructifero c Pructus 
d rructus verticaliter discissus e Penanthium iructileium f. Fila- 
mentum stamm ilt 
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Kiakii). Otherwise L. Kinhii bus-many characters similar 
to those of L. mattom nsis, even in the habit of do\eloping 
frequently more than one fertile carpel »n each <>var\. 


9. Licuala Kingiana Becc. in Malosia III (1X89) 1 o:»; 
Hook, f., FI. Brit. Ind. VI (1X92) 131; Ridl.. 
Mat. II (1907) 165; Becc. in Webbia V (1921) 
38 et 51; Ridl., Flora V (1925) 30; Becc. m Calc. 
Annals XIII (1933) 213 t. 11-11. 

Malay Peninsula: Perak, Bukit Kapuyang (Ridley 
in Feb. 1904); Sungai Siput (Haniff & Nur, 6962) ; Gunong 
Keledang (Ridley, 9804); Kinta Valley (Ridle.\ s.n.) ; 
Bujong Malacca (Curtis, 3162); Keledang Saiong (S\ nimg- 
ton, Cf. 25724 & 25612-Herb. Kepong). 

The Bukit Kapayang specimen collected by Rmm has 
one spadix bifid at the apex. 


10. Licuala Kunstleri Becc. in Hook. 1, Flor. Brit. Ind. 
VI (1892) 433; Ridl., Mat. II (1907) 162: Bur. 
in Webbia V (1921) 50 et If; Ridl., Flora V 
(1925) 27; Becc. in Calc. Annals XIII (1955) 
167 t. 94. 

Malay Peninsula: Perak, Temango (Ridlev, 11709 ). 
Pahang, Tanjong Antan (Ridley in 1891); Sungai Lcpar 
(Burkill & Haniff, 17160). Selangor, Flu Gombok, all. 
R500 ft. (Hume, 9437); Bukit Kutu (Casdani in 1899) ; 

Vqoc? Lum P ur (Ridley in 1889); Gua Batu (Ridley in Dee. 
3896). 

Some specimens of this species have boon distributed 
Ti-om Singapore under the name of L. ferrughh a. 


11. Licuala lanuginosa Ridl. in Journ. Roy Asiat. Sue. 
Straits Br. 44 (1905) 203, Mat. M'(1907) 165; 
Becc. m Webbia V (1921) 33 et 16; Ridl., Flora 
V (1925) 30; Becc. in Calc. Annals XIII (1933) 
181 tt. 9-IV et 50. 

lo *0ipe* sensu Ridl. op. oil. (1907 and 
1925) pro parte. 

rw ^mo Y ^ ENINS iaboA Johore, Gunong Panti (Ridley in 
’Cornei- 30739 & 30739a) ; Gunong Bolimmt, alt. 

10 ^ 92 ) ’> Cunong Pulai (Mat in 1892; 
Ridley 12198 partim; Best 7711; Corner in 1957); Bukit 
Tmjau Laut alt. 1240 ft. (Corner 37068). 

t 2 V Li< ; uala iongicalycala Furtado sp. nov. Fig. 5 
L. baculanas affinis ut videiur, sed planta robusfiore, 
toliorurn, segmentis lattoribus, inflorescentiic ranvulis vtui- 
lalusplunbus, flonbusmajoribus, calyce floris huge piloso, 
sed fruetus interdum laevt, corolla minute pubescente haec 
dwtmeta. Inter species malayanas L. glabra 
producit fowirw -spectu calycale similes L. longicalvcataj, 
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Fig. 5. Licuala iongicalycata (Holotypus Kiau 32401) 

a. Pars spadius flondi b. Alabastrum c. Alabastrum verti- 
caliter discissum ut aestivatio staminum appareat d. Alabastium 
verticalxter discissum ut ovarium exhibeat e Fructus (e specimme 
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a qua ilia inflorescentiie ra mules part tula* ihuk-io) thus, 
calyce laevi apice arcuato denticulate (hand Iruneato <1 
irregulariter fisso), pulvinis fierifert ntibas hi < riot thus 
differt. 

Caulis robustus, ad 3 m. alius. Petiolus longus 1 :» ni. 
longus, tertia parte basilari aculoatus, apice circa 3 mm. 
latus. Segmmta foliorum circa 16, inacqualia, cuucat issima: 
centrale latissimum, pluricosialum, apice obtuse denialum, 
ad 9-16 cm. latum, 40-55 cm. Ionium; all era august mi a, 
altius deniata, 3-4 costata. Spadix circa 70-HO cm. lon*»us, 
petiolo brevior, in 4-5 inflorescentias partiales, unasquisquo 
5-10 ramulosas, fugaceo fusco-furfuracons ad apicem 
spathae vcl paulo infra orienics, divisus, axi llexuosus. 
Flores 6-8 mm. longi, super pedicellum prominontom 1 2 
glomerulati, remoti, spiraliter dispositi; in alabastro fusi- 
formes, striati, dense fugaceo-fui furacei. Spathic tubulares, 
fugaceo furfuracese, parum inflata?, apice parco niarees- 
centes, basilares conspicue bicarinala 4 . Calyx 1-5.5 mm. 
longus, gramineus, pilis longiusculis romotis prnodilus, 
cyathiformis, basin versus nonnihil angustatus, utrinquo 
truncatus, apice superficialiter 3 lobatus, interdum in fructu 
irregulariter fissus. Corolla minute puberula, calyce sosqui 
vel duplo longior, segmentis lanceolatis, acutis, stria!is, 
persisfentibus. Annulus staminalis 6-fidus, lobis abrupto 
subujatis. Ovarium glabrum, gramineum, rarissime loculis 
tertmbus 2-3. Fructus in sicco oblongus, rugosus, circa 
12—14 mm. longus, 10 mm. in diam; semen oblongum, 7 mm. 
longum, 5 mm. crassum; fossa albuminale indivisa, 
cyhndnca. 


Malay Peninsula: Johore, Sungai Kayu, in locis 
paludosis (Kiah, 32401, Holotypus); Kluang (Holttum, 
9252); Arong (Symington, 47092-Herbarium Kcponjr); 
Labis (Symington, 47068-Herbarium Kepolig). Negri 
Sembilan , Ayer Kuning, prope Bahau (Symington, 21379). 
. ™ Be ccari’s Key L. longiealyeata would have to be 

placed near L. paludosa and L. bivtulevsis, from both of 
which it is readily distinguished by the longer calvx and the 
longer flower-bearing pulvini. The species also appears to 
be veiy near to L. hacularia which I know only from 
description, and which is a much smaller species' ha vine 
larrower leaf-segments, and more branches to the partial 

cSiSfSffi r T / he °- n1 ^ pe ? in . sul T ar secies which may be 
2™ longwalycata is L. glabra, especially those 

H ve a Ionger cal y x > b ut in the latter species 
1S g a u rou . s » arcuately denticulate and unlobod or 

wbScence^frtf S fruit .? e form - the colour and the 
puoescence of the calyx remind one of L. modexta and L 

cenceTto 5 the^snafbv bea J und i. vided Partial inflores¬ 

cences to the spadix. I have described the young flowers 


Gardens Bulletin, S.S. 



from Symington 17068‘where there is a portion of ver,v 
young inflorescence mounted together with an older one; 
the veins and the thick furfur that is present on the flowers 
in hud disappear when the flowers are developed. The 
fruits are described from Symington 17092. 

13. Licuala longipes Griff, in ('ale. Journ. Nat. Hist. 

V (18tr>) 330 et Palms Brit. Ind. (1850) 125 tt. 

231 A & 1>; Hook, f., FI. Brit. Lnd. VI (1892) 

131; Bull., Mat. II (1907) 162; Becc. in Webbia 

V (1921) 28 et 12; Ridl., Flora V (1925) 27; 

Iiecc. in Calc. Annals XIII (1933) 155 t. 8-V. 

Malay Peninsula: Kemaman, Ulu Bendong, Kaiang, 
alt. 700 ft. (Corner, 30111). Pahang, Titi Bungor in 
Tenierloh (Henderson, 10559); Mentakab (Holttum, 24560). 
Negri S( mbilan, Gunong Angsi (Nur, 11571; Ridley, 
10121); Tampin (Burkill, 1417); Gunong Tampin (Burldll, 
1171; Holttum 9557); Beremban along Sungai Bendol 
(Furtado, 33125). Malacca, Ayer Panas (Goodenough, 
1406; Ridley & Goodenough, 1577) ; Bukit Besar Ophir 
(Ridley, 10120 & 3471); Selandan (Ridley, 10793); Bukit 
Tampin (Goodenough, 1962). 

Dintnbiihon: recorded from Morgan in Lower Burma. 

Griffith cites the syntypes of this species thus: 
“Malacca, solitary in dense forests, Ayer Punnus (Rhim), 
Goonoong Miring, and Mount Ophir, but not above an 
elevation of a thousand feet. Tenasserim coast in forests 
near Lainoar to the south of Mcrgui.” 

Becoari found only one syntype in the Calcutta 
herbarium with no indication as to its locality, and since 
he had not seen any specimen definitely coming from the 
Malay Peninsula, he gave Tenasserim as the probable origin 
of this Griffith’s specimen. However from the description 
and the drawings given by Beccari I think the species is 
common m the Peninsula, especially in the regions where 
Griffith saw it. 

From the notes given by collectors it appears that this 
species is very common in Malacca and Negri Sembilan; 
also that though it is easy to find plants in flower, it is rare 
to find them in fruit. There are a few specimens which 
have been collected above a height of 1,000 ft., and in some 
of these the flower-bearing pulvini are quite prominent (c.g. 
Burkill 1171 and Holttum 9957); but there are transi¬ 
tions between these and the usual forms where the pulvini 
are nested in depressions. 

There is some variation in the dentation of the calyx; 
some split veiy early during the development of the flowers 
and here the lobes are rounded at the apex and are often 
bifid; in others this lobation is retarded and the calyx looks 
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almost truncate and later split irregularly as in L. mala tuna, 
a species which appears to have very close allimties with 

L. longipes . . . . , . . 

Griffith records that this species is known to Malays 
as Palas Batu, a name recently recorded also by a Mnla> 
collector who notes that the leaves are used for thatching 
house roofs. 

14. Licuala malajana Becc., Malesia 111 (1KK9) 197; 

Hook. 1, FI. Brit. Ind. VI (1X92) 131; Hull., 
Mat. II (1907) 161 pro parte; Becc. m Webbia V 
(1921) 35 et 55; Ridl., Flora V (1925) 26 pp.; 
Becc. in Calc. Annals XIII (1933) 196 tt. 11 IV 
et 87. 

Malay Peninsula: Trengganu, Bran# in Tersat, alt. 
2,500 ft. (Kiah & Moysey, 33398). Kama man, Kajang at 
Ulu Bendang, alt. 500 ft. (Corner, 30072 A) ; Sunyai Nipa 
(Corner, 30547). 

The following specimens have more hairy calyces, but 
seem to belong here: 

Kelantan, Kuala Krai (Haniff & Nur, 10104). Pahang, 
Bukit Senai (Henderson, 19434). Selangor, Pahang Track 
(Ridley in 1897). Johore, Gunong Muntahak, alt. 600 It. 
(Nur, 19968). 

I have not seen any authentic specimens named by 
Beccari and so my identification of the species is based 
entirely on the description and plates given by BrtcarI. 
The specimens doubtfully cited here come very near to some 
forms of L. modesta which however produces very much 
shorter spadices bearing flowers in groups of two or three 
on very prominent, almost pedicelliform tubercles. The 
typical calyx of L. malajana has some resemblance to that 
of L. Ridleyana, but the latter species produces unbranched 
partial inflorescences. 

15. Licuala mirabilis Furtnclo sp. nov. Fig. 6. 

-4 L. Kunstleri, cui peraffinis, spallia limbo pedieellum 
axillaris spiciv plervmqne valde superante, spa this uup< rn< 
inflatis, spicis (=injtorcscentiis partialibus) 2-.1 ramulosis 
haec species sat distincta. Secundum clarem Jl< rearii 
analyticam prope L. baculariam ponenda, a qua spudicibus 
quam petioli valde brevionbns facile distiuguitnr. 

Palma solitaria vel sobolifera, cum caule I 1 5 m. 
longo 3-4 m. alta. Petiolus circa 15 m. longus, vagina 
fibrosa mox marcescente decidua prseditus, in 2/3 parti bus 
basalibus aculeis reduncis, inferioribus rnbustis 1 mm. alt is, 
1-2 mm. crassis, superioribus obscuris armatus. Segment a 
frondium 20-27, basin versus valde angustata, fere petiolu- 
lata, apice 3-5-7 cm. lata, 5-15 mm. profunde dentata, 2-3, 
raro 4—6, costata; medianum alteris parum majus 3-6 
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Fig. 6 lacuala muabilis (Holotypus ] uRrADO 33054) 

a. Pars spadius flondi b. Prondis. lamina cum parte petioh 
i Fru(tus d. Semen \erticaliter discissum e. Alabastrum f. Pul- 
vmus cum flore dua tarpella fertilia exhibente g. Pilamentum 
stammale 
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costatum, minus profunde dentatum. Spadices petiolo mulio 
breviores, ad 45 cm. longi. Spathic fugaceo furfuracse basi 
tubulosse superne subito inflatse, apice acutse, in uno lateie 
fissae, partem pedicellarem spicarum axillarium plerumque 
superantes. Inflorescmtia partialis in spiculas 2-5 axi 
pubescentes divisa, pedicello ad 2 5 cm. longo, infra limbuni 
spathse axillantis plerumque oriente, saepe quam limbus 
spathse minore. Flores conspicue pedicellati, geminati vel 
solitarii. Calyx turbinato campanulatus, pubescens, apitv 
membranaceus, lobatus vel partim truncatoides, in ba»iu 
cylindricam induratam abrupte constrictus. Corolla calyce 
duplo longior, dense sericea. Annulus staminalis in fila- 
menta 6, aequalia superne abrupte subulata. Ovarium 
glabrum. Fructus globosus, utrinque acutus, 10-12 mm. 
longus, 6-8 mm. crassus; albumine cameo, albescenti, fossa 
integumentale cylindrica, vertice paulo dilatata, interdum 
biapicali. 

Malay Peninsula: Kedah, Ayer Terjang Valley m 
Baling (Furtado, 33054-Holotypus); Yan (Ridley in Juno 
1893). Province Wellesley, Permatang Bertam? (Ridley 
in 1895) ; Bukit Mertajam, alt. circa 450 m. (Burkill, 9021). 
Perak, Bukit Merbau Balong in Kroh (Furtado, 33037). 

This species is closely allied to L. Kunslleri, but the 
branching of the partial inflorescences distinguishes them 
at once, L. Kunstleri having always simple branches to the 
spadices. From L. ferruginea, with which L. mirabilis has 
been confused, it is distinguished by the non-marcescent 
apex of the spathes, the pedicelled flowers and the 
membranous calyx having an attenuate and constricted base. 


16. Licuala modesta Becc., Malesia III (1889) 195; 
Hook, f., FI. Brit. Ind. VI (1892) 433; Ridl., 
Mat. II (1907) 163; Becc. in Webbia V (1921) 
35 et 48; Ridl., Flora V (1925) 28; Becc. in 
Calc. Annals XIII (1933) 198 tt. 14-VI et 88. 

L. Wrayi Becc. ex Ridl. in Journ. Itov. Asiat. Soe. 
Straits Br. 82 (1920) 201; Becc. in Webbia V (1921) 37 & 
50; Ridl., Flora V (1925) 28; Becc. in (’ale. Annals XIII 
(1933) 210 tt. 13-1 et 46. Syn. nov. 

„ Peninsula : Perak, Taiping Hills (Ilervey, in 

1889; Ridley, 14721, in Dec. 1902 and in Feb. 1904; Furtado, 
37103); Kuala Kangsar (Ridley, 3167); Gunong Hijau 
(Fox sub Curtis no. 3529; Burkill & Haniff, 12873 & 12589, 
Andemn i64 & 171); Tea Gardens (Ridley, 11406 and in 
Pfb; 1891); Maxwell’s Hill (Burkill & Haniff, 12948, & 
12551; Ridley in June 1893 & Feb. 1892; Curtis, 2077 
Partun, ex altera part e=Calamus sp.); Gunong Pondok, alt. 
l.«K) ft. (Henderson, 23804); Box Hill, alt. 4,200 ft, (Fox, 
163); Larut Hill (Anderson, 177). 
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1 am unable to detect any appreciable differences 
between Ihe forms described by Bectari and Ridley as 
L. Wrayi and L. modest a. The species produces very short 
inflorescences; in some there may be a few partial inflores¬ 
cences separated by more or less elongated tubular spathes; 
in olhers the number of branches and the size of the spathes 
are reduced, so that the entire spadix may appear to bear 
directly the spikelets on its axis, though one or two 
liguliform spathes about 3-6 cm. in length will indicate the 
reduction that has taken place in the spathes; and in still 
others the ligule may be further reduced into small, 
inconspicuous bracteoles. If the definition of Licuacella 
w r ere accepted, the specimens bearing thesp small bracteoles 
could not be kept in the subgenus that includes L. modest a, 
a reason why Beccari was obliged to erect L. Wrayi. 

Some of the specimens cited above were referred by 
Ridley (1907 and 1925) to L. mala jam and to L. pusiJla. 

17. Licuala Moyseyi Furtado sp. nov. Fig. 7. 

A L. Corneri, cut valde tiffin is, r< red it hacc species: 
»< fiolq hiernti; segment is frond ium inacqmilibus , mediano 
lalissimo; round is florifeiis I mjuraccis, ltaud fmbcscenli- 
bus; pedicellis fere fttht ratli for milt its; floribns hr spiels 
mferioribus plcrumque J-.J glomeratis; calycc fugaceo 
furturucto, hand piloso, minor /, ttpice ronspicue J-lobato. 

Petiolus gracilis, inermis, 75-90 cm. longus. ad basin 
circa 4 mm. latus, apice paulo angustior. Segmenta 
foliorum 8-10 dentibus 5-10 mm. altis; medianum latis- 
simum, 10-11 costatum, 22-25 cm. longum, apice 10-15 cm. 
latum; altera angustiora, minora, 3-4, raro 2-5 costata; 
basilaria minima, apice oblique erosa. Spadices 60-75 cm. 
longi; in parte basdari haud ramosa, 35—40 cm. ionga, 
spathis 2-3 involuti; in altera parte in ramos floriferos 3-4, 
simplices, fusco furfuraceos divisi. Spathic tubulares, 
fugaceo fusco furfuracea*, superiores obscure biangulatse, 
liaud inflatie, ad 6 mm. crasste, apice oblique truncataj; 
infima latior conspicue biangulata. Flores in tuberculis 
jn’ominentibus insidentes, 1-3 glomorati, 3-4 mm. longi, 
davati. Calyx fugaceo fusco furfuraceus, conspicue 3- 
lobatus, in alabastro apice globosus, basin versus pedicelli- 
formiter contractus. Corolla juvenilis tantum visa, haud 
pubescens. Amruhis staminalis in filamenta aequalia 
abrupte subulata divisus. Ovarium glabrum. 

Malay Peninsula: Trnryganu, Gunong Padang, alt. 
circa 1300 m. (Kiah ct Moysey, 31840). 

This species may easily be confused with L. Corneri, 
for both have simple, unbranched partial inflorescences and 
they are the only species in the peninsula having a long 
pedicelliform base to the calyx. However L. Moyseyi can 
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Fig. 7. Licuala Moyseyi (Holotypus: Kiaii & Moysey 31840). 

a. Petioli pars inferior, b. Frondis lamina cum petiolo. c. Spadix, 
d. Pars ejusdem apicalis. e. Pars spicae ut dispositio florum apparent, 
f. Alabastrum verticaliter discissum. g. Alabastrum sine perianthio 
m aestivatio staminum apparent, h. Calyx fructiferus. 
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be distinguished from L. Qorneri by its thornless petiole; 
unequal leaf-segments, the median being 2-3 times broader 
than the others; furfuraceous, not hairy spikolets; smaller, 
almost tubercular flowor-pedicels; flower-glomerulcs consist¬ 
ing frequently of 3 1 lowers; smaller, not hairy, and distinctly 
3-lobes calyx. 

The flowers present in the specimen are not fully 
developed, the reason why the description of the petals is 
so meagre. One fully developed calyx was found on a 
spadix from which all fruits had fallen off; this calyx is 
represented in the drawing to show the depth of the calyx 
’obes. 

18. Licuala pahangensis Furtado sp. nov. Fig. 8. 

L. malajana sensu Iiidl., Mat. 11 (1907) 161 et Flora 
V (1925) 26 p.p. 

L. «pinosa sensu Ridl. in Trans. Linn. Soc. Lond. Ill 
(1893) 391 p.p. 

Inter species sapdice composito ramidis floriferis 
simpUcibus pomnda; L. Ridleyanse ei L. peninsulari valde 
affinis, sed calycibus striatis, glabris, apice alto lobatis, basi 
truncal is vertice basali cavdiculatis; petalis glabris; sat 
distineta. 

Petiolus 50-100 cm. longus, tertia parte basali aculeatus. 
Scgmcvta frondium subaequalia; centralia 4-6 costata, 3-5-5 
cm. lata, circa 45 cm. longa, paulo latiora et minus profunde 
dentata alteris 2-3 costatis paulo brevioribus. Spadices 
petiolis fere aequilongi, vel eis paulo breviores, ramis 
simplicibus, ad 15-20 cm. longis, supra spathse apicem 
remoto orientibus. Spathic tubulosse, fugaceo furfuraceae. 
Flores solitarii, pluseriatim dispositi, circa 4-5 mm. longi. 
Calyx membranaceus, valde striatus, glaber, apice in 3 lobos 
asymmotros divisus intordum irregulariter fissus, basi 
truncatus vertice caudiculatus. Corolla glaber, calyce duplo 
longior. Annulus staminalis in filamenta versus apicem 
arcuatim angustaui divisus. Ovarium glabrum, loculis 
saepe duobus vel tribus fertilibus. Fructus maturus ignotus. 

Malay Peninsula: Pahang, ad radicem montis 
Gunong Senyum (Henderson, 22305-IIolotypus); Titi 
Bungor, Temcrloh (Henderson, 10623); Tanjong Anlan 
(Ridley in 1891) ; Pulau Chengai (Ridley in 1891). 

From the species bearing simple spadix-branches L. 
pahangensis is readily distinguished by the striate, glabrous 
calyx which is deeply lobed at the apex and truncate at the 
base, where it has a small tail-like projection. Otherwise 
this species may be easily confused with L. peninsularis and 
L. Ridleycma. 
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Fig. 8. Licuala pahangensis (Holotypus Henderson 22305). 

a. Pars spadicis b. Alabastrum c. Alabastrum verticahter 
discissum. d. Alabastrum, petala resecta, ut aestivatio stammabs 
appar eat. e. Fructus immaturus monospermus. f. Fructus lmmatnmc 
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19. Licuala paludosa*Griff, in Calc. Journ. Nat. Hist. 

V (1843 ) 233 ct Palms Brit. Ind. (1850) 118 
it. 221 A, B, et C; Hook, f., FI. Brit. Ind. VI 
(1892) 130; Ridl., Mat. II (1907) 160 p.p.; 
Becc. in Woblna V (1921) 24 ot 43; Ridl., Flora 

V (1925) 25 p.p.; Becc. in Calc. Annals XIII 
(1933) 159 tt. 8-XI, ot 98. 

L. pa men Iota Hull, in Journ. Roy. Asiat. Boo. Straits 
Br. XL1 (1903) 12, ot Mat. IL (1907) 163; Becc. in Wobbia 
V (1921) 29 et 13; Ridl., Flora V (1925) 30; Becc. in Calc. 
Annals XIII (1933) 161 tt. 10-1 et 46. Syn. nov. 

L. patens Ridl. in Journ. Roy. Asiat. Soc. Straits Br. 
LXXXII (1920) 202 et Flora V (1925) 25. Syn. nov. 

L. spinosa sensu Ridl. in Kew Bull. (1926) 91. 

Malay Peninsula: Perak, Hermitage Hill (Ridley in 
1892, Holotype of L. panindata); Sungai Krian Estate, alt. 
sea level (Spare, 33288); Gunong Bubu alt. 4,000 ft. (Wray, 
3928, Haptosyntype of L. patens). Selangor, Sungai 
Tinggi, near Kuala Selangor (Nur, 34076). Johore, Hadji 
Senawi (Ridley, 11212). 

Sumatra, Siberut in Mentawi Islands (Boden-Kloss, 
14614). 

Distribution: Borneo and Indo-China. 

Ridley has referred to this species many specimens of 
L. spinosa. Perhaps he had those specimens in mind when 
he erected L. {taints. 

L. paludosa is easily distinguished from L. spinosa by 
its calyx being minutely puberulous or almost glabrous 
outside and irregularly and shortly lobed at the apex. I 
do not find any important difference between the specimens 
collected in the lowlands and those collected in the 
mountains, and so 1 have reduced L. patens to a synonym 
of L. paludosa. There are some small differences noticeable 
between the types of L. paniculata and L. paludosa, but 
there are transitions; but even without these transitions the 
differences are so trivial that I have no hesitation in 
reducing L. paniculata to L. paludosa. (These differences 
have been noticed by Beccari in Calcutta Annals l.c.). 

In erecting L. {tanieulala (1903) Ridley remarked that 
it and L. pendulijlora from New Guinea were the only 
species known to him to have a “panicled” inflorescence, 
which, according to him, characterise the section Pericycla. 
Since he did not include in this section L. paludosa, L. 
longipes and L. patens, even in his most recent work 
(1925), it is not easy to understand Ridley’s conception 
of the section Pericycla (sometimes spelt by Redley as 
Pericyclus ). 


Vol. XI. (1940). 



66 


Beccari has reduced L. amplify ons Miq. to L. paludosa, 
but the specimens growing under that name in the Botanic 
Gardens, Buitenzorg, Java, appear to be different, though 
Beccari quoted material from these plants under L. 
paludosa. In 1936 I collected herbarium material from 
these plants in Buitenzorg and distributed it under the 
Singapore Field no. 31102 and 31129. The plants can be 
distinguished from the typical L. paludosa m being solitary, 
bearing shorter petioles, fewer branches to partial inflores¬ 
cences, longer flower-bearing pulvini, and sometimes the 
flowers borne in pairs on each pulvinus. The material looks 
so different that a further inquiry into the status of L. 
amplifrons Miq. seems to be necessary. 

20. Licuala pusilla Becc., Malesia III (1889) 194; 

Hook, f., FI. Brit. Ind. VI (1892) 433; Ridl., Mat. 

II (1907) 164; Becc. in Webbia V (1921) 31 

et 45; Ridl., Flora V (1925) 28; Becc. in Calc. 

Annals XIII (1933) 174 t. 85. 

L. aeutifida sensu Ridl. op. cit. (1907) 163 et (1925) 
27. p. parte. 

Malay Peninsula: Kelantan, Gua Ninck (Henderson, 
19686). Selangor, Rantau Panjang (Hume 7619; Ridley 
in Aug. 1909); Kanching (Foxworthy and Burkill on 30 
Nov. 1921). Negri Sembilan, Gunong Angsi (Ridley in 
Feb. 1904). Malacca, Sungai Udang (Goodenough, 1360 
as Palas Padi). 

Of this species I have not seen any specimens named 
by Beccari, and so my identification of it is based entirely 
on Beccari’s description and plate. The young floriferous 
branches are covered with whitish tomentum. 

This species appears to be very near to L. triphylla 
some forms of which bear many, narrow almost linear 
segments to the leaves, the median lobe being sessile. 
Further investigation in the field may prove L. pusilla to 
be only a form or variety of L. triphylla. 

21. Licuala Ridleyana Becc. in Webbia V (1921) 31 

et 44 et in Calc. Annals XIII (1933) 170 tt. 

10-III et 34. 

L. malajana sensu Ridl., Mat. II (1907) 161 ot Flora 
V (1925) 26 p.p. 

Malay Peninsula: Perak, Bujong Malacca (Ridley, 
9805, et 9806, Haptoparatype of L. aeutifida var penin- 
sularis). 

From the description and drawings given by Beccari 
and from the Singapore duplicates of the specimens cited 
by Beccari, the flowers of the specimens cited under L. 
Ridleyana and L. aeutifida var. peninsular is (see L. confusa) 
appear to have been interchanged either by Ridley at the 
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time of distributing his collections or by Beccari at the 
time of drafting his description. In the Singapore her¬ 
barium spadices of Ridley 9806 (cited by Beccari under 
L. acutifida var. pen insular is) and Ridley 14112 (Hapto- 
holotypc of L. Rtdhyana) still bear flowers; but Ridley 
9806 has flowers depicted for L. Ridhyaua and Ridley 
14112 has (lowers depicted for L. aculifida var. peninsularis. 
As I have typified the species on the characters of flowers, 
which are more stable and of better diagnostic value than 
the characters of leaves, spathes, etc., investigators should 
note these points in case discrepancies be noticed in the 
original specimens of these two taxonomic units. 

As described by Beccari, L. Ridleyana approaches very 
near to L. via la jam which has however branched partial 
inflorescences, (see also observations under L. confusa). 

22. Licuala Scortechinii Becc., Malesia III (1889) 192; 

Hook, f., FI. Brit. Ind. VI (1892) 434; Ridl., 
Mat. II (1907) 164; Becc. in Webbia V (1921) 
37 et 49; Ridl., Flora V (1925) 30; Becc. in 
Calc. Annals Xtll (1933) 208 tt. 13-IV, 59 et 
59 bis. 

Malay Peninsula: Kedah , Gunong Jerai =Kedah 
Peak (Haniff m May 1901; Ridley, 5201; Robinson and 
Kloss, 6016). 

This species was based on a specimen collected by 
Scortechini in Perak where it has not been found again. 

23. Licuala spinosa Wurmb in Verh. Bat. Genootsch. 

II (1780) 469; Bl., Rumphia II (1844 ?) 39 tt 
82 et 88; Hook, f., FI. Brit. Ind. VI (1892) 431; 
Ridl., Mat. II (1907) 160; Becc. in Webbia V 
(1921) 34 et 47; Ridl., Flora V (1925) 25; Becc. 
in Calc. Annals XIII (1933) 186 t. 84. 

Malay Peninsula: Perils, Mata Ayer (Henderson, 
23061). Kelantav, Sungai Keteh (Nur, 12077). Lankawi, 
common (Curtis, 2129); Coah (Curtis, 3419). Pahang, 
Pekan (Ridley on Aug. 20, 1889); Tasek Bera (Henderson, 
21433); Pulnu Tioman (Nur, 18901; Burkill in June 1915). 
Perak, Dindings (Ridley, 3170); Matang Jambu (Wray, 
2527). Malacca, Bukit Bruang (Hassan, 25). Johoie, 
Sungai Segal in Muar (Fox, 11303); Sungai Rhu (Corner, 
28485); Sungai Sedili in Mawai (Holttum & Corner, on 
16 May 1932); Pulau Tinggi (Feilding in 1892). 
Singapore, Pulau Ubin (Ridley, 5121 et 3166; Hullett or> 
9 Nov. 1884); Pulau Battam (Ridley in 1890 and in 1891), 
Pulau Brani (Ridley in 1900); Changi (Ridley in April 
1889). 

Distribution: Lower Burma, Siam, Indo-China, Anda¬ 
mans, Sumatra, Java, Borneo, and the Philippines. 
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24. Licuala tiomanensis Furtado sp. nov. Fig. 9. 

Inter species inflorescentias part idles si Dip! ices gerentes 
ealyce majore superficialiter lobato dense adpresse piloso sat 
distincta. Facie florum L. modestae similis, scd spadicibus 
longioribus, i nflorescentiis partialibus remotioribas simplici- 
bus dissimilis. 

Palma humilis. Petiolus unicus tantum visus, 22 cm. 
longus, infra medium aculeatus. Scgmenta foliorum multa, 
inaequalia, cuneata; medianum maximum, circa 28 cm. 
longum, 9 cm. latum, pluricostatum; basilana 2-costata, 
minima, 15-17 cm. longa, circa 2 cm. lata; intermedia 3—4 
costata. Spadix circa 80 cm. longus, in ramos 2-3, pilosos, 
simplices, infra spathae apicem orientes divisus. Spathsc 
tubulosae, fugaceo-furfuracese. Flores immaturi lanceolati, 
6-8 mm. longi, super pulvinos prommulos plcrumque 
geminati. Calyx 4 mm. longus, dense pilosus, apice 
truncatus, breviter lobatus vel in 3 lobos obscure fissus. 
Corolla ante anthesin calyce 1/3 longior, puberula, lobis 
acutis. Annulus staminalis conspicuus, in 6 iilamenta 
abrupte subulata divisus. Ovarium glabrum. 

Malay Peninsula: Pahang, Bukit Kajang in insula 
Tioman, alt. 3,300 ped. (Nur, 18611). 

This species resembles L. Ridleyana, L. peninsularis, 
etc. in having simple branches to the spadix, but in the 
characters of the flowers it is easily confused with L. 
modesta. Unfortunately L. tiomanensis is known only from 
a single specimen containing only one leaf which may not 
be typical of the species. Fruits are not known. 

Nur, 18910 collected also on Gunong Kajang in Pulau 
Tioman at an alt. 2,500 ft. seems to belong here, but no 
flowers are present in the Singapore herbarium, though 
from the collector’s notes it appears that the flowers were 
present in the collection. The petiole is very much longer 
in this specimen and may have been over 3Va foot long; the 
partial inflorescences arise very high above the apex of 
the spathes. The collector notes that the plant which 
supplied this specimen is 15-20 feet in height. 

25. Licuala triphylla Griff, in Calc. Journ. Nat. llist. 

V (1845) 332 et Palms Brit. Ind. (1850) 126 
t 225; Hook, f., FI. Brit. Ind. VI (1892) 432; 
Ridl., Mat. II (1907) 163; Becc. in Webbia V 
(1921) 33 et 46; Ridl., Flora V (1925) 28 t. 
211; Becc. in Calc. Annals XIII (1933) 182 tt. 
9-V et 96. 

L. pygniaea Merr. in Univ. Calif. Publ. Bot. XV (1929) 
20. Syn. nov. 
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L. triphylla var. integrifolia Ridl., Mat. II (1907) 164; 
Becc. in Webbia V (1921) 33 et 46; Ridl., Flora V (1925) 
28; Becc. in Calc. Annals XIII (1933) 184. Syn. nov. 

Malay Peninsula: Kedah, Bukit Seblak at Weng 
(Furtado, 33069). Pahang, Gunong Senyum (Henderson, 
22356); Batu Talam near Raub (Burlcill & HanifT, 16959) ; 
Lubo Pellang (Ridley in 1891, the holotypo of the var. 
integrifolia); Pulau Tijou (Ridley in L891); Done near 
Raub (Burkill & Haniff, 16911). Perak , Kroh (Furtado, 
33041); Bujong Malacca (Curtis in Aug. 1898); Gunong 
Tungul in Dindings (Ridley in May, 1896 and July 1898). 
Negri Sembilan, Tampin (Burkill, 3212; Nur 1308). 
Malacca, Chabau (Alvins, 2306 as Palas Revang); Ayer 
Panas (Ridley & Goodenough, 1628); Malacca Town 
(Alvins, 655, as Gurcheng or Palas Tikus); Bukit Bruang 
(Curtis, in May 1901). Johore, Sungai Tebrau (Ridley, 
13234); Bukit Keara in Muar (Fox, 11301; Ridley in 1902); 
Sungai Buloh Kasap (Corner on 5 Jan. 1936); Bukit Tinjau 
Laut (Corner, 37079). Singapore, Changi (Ridley in 1891 
& 1894). 

British North Borneo: Tawao (Elmer, 21635, 
Haptosyntype of L. pygmaea). 

Distribution: Bangka (?) fide Beccari. 

L. triphylla is a veiy variable species as regards the 
number of the leaf segments and the size of the petiolule 
of the median segment, some median segments being quite 
sessile. Owing to these variations field studios are necessary 
to see whether L. pusilla is a special form of this species. 
L. triphylla flowers when the plants are very small, so that 
leaves showing no divisions or leaves partially divided into 
2 or 3 lobes may be found. In the holotype of L. triphylla 
var. integrifolia some leaves have very narrow segments 
at the base; these have been ignored by Ridley in describing 
the variety. Transitions from this to many-sogmonted 
leaves are many. 

Many leaves bear sessile median segments, so thal this 
cannot bo taken as an invariable character of the species. 
Griffith’s plate depicts leaves with sessile median lobes and 
so also Ridley’s figure which appears to have been based 
mainly on Griffith’s plate. 

I cannot separate L. pygmaea from L. triphylla on any 
characters. The median segment in the duplicate specimen 
in Singapore shows a distinct tendency to petiolulation. 


6. Summary and Conclusions 

This paper contains the results of a study of the Licuala 
species indigenous in the Malay Peninsula. 
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Though Licualas present little difficulty for collecting 
herbarium specimens, yet they are not well represented 
in the herbarium. The principal reason for this is that 
some experience is required before the collector is able to 
distinguish between Ihe different species he meets with in 
the field, and so very often rare species, being mistaken for 
the common ones, are omitted in the collection. Hence some 
hints are given in this paper to enable the collector to 
distinguish readily between the species of a given area. 

An inquiry into the affinities of the Malayan species 
revealed the necessity of revising the subdivisions of the 
genus. The piovious subdivisions were mostly based on 
the branching of the spadices, a character very variable and 
therefore unsatisfactory for the purpose. It has been found 
also that all Licuala species produce a dorsal embryo in the 
fruit so that the definition that Pericycla includes species 
with basal embryo is untenable. The only stable character 
which can be employed to place allied species into large 
groups is found in the andrcecium, and in the nature of 
its divisions. 

As revised here, the genus Licuala consists of three 
subgenera: Libericula (new), Eu-Licuala and Pericycla, 
the second subgenus being again subdivided into four 
sections: Wurmbia (new), Bonia (new), Beccaria (new) 
and Dammera (new state). The subgenus Liberictjla 
and the sections Bonia and Beccaria are monospecific, 
containing respectively: L. peltata (in monsoon forests in 
North-East India, Assam, Burma, Andamans and Thailand 
(Siam)), L. fa tv a (Indo-China) and L. reptans (Borneo). 
Of the section Dammera only two species are known, both 
from New Guinea. The subgenus Pericycla has been 
re-defined to include all the species which are allied to 
L. pc nduliflora (Bl.) Miq., the type of the subgenus; these 
inhabit the tropical and sub-tropical regions in Oceania, 
one occurring in Australia, a few in the small islands west 
of the Solomon Islands, and the rest in New Guinea. The 
section Wurmbia includes the great majority of the Licuala 
species, the greatest number of these being limited to the 
Malay Peninsula, Sumatra and Borneo, though some also 
occur outside this region in Burma, Indo-China, South 
China, Java, Philippines, Celebes and New Guinea. Usually 
the distribution of the individual species of this section is 
very limited; L. spinosa, the type of the section, is the most 
widespread, being also of a frequent occurrence throughout 
the Malay Peninsula. 

There are in all twenty-five species indigenous in the 
Malay Peninsula. Of these L. peltata is the only species 
that is not a member of Wurmbia. Besides L. peltata and 
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L. spinosa, four peninsular species are known or reported 
to occur wild outside the Malay Peninsula, namely L. 
ferruginea, L. longipes, L. paludosa and L. hipliylla; they 
are also fairly widespread within the Peninsula itself. The 
other nineteen are all endemic, most ol them being 
apparently restricted to small regions in the Peninsula. 
Much of this endemism may be more apparent than real, 
because, owing to the difficulty of distinguishing lucualas in 
the field, the species are not well represented in the 
collections. Furthermore, recent collections from Sumatra, 
Borneo, and Siam have not yet been worked out. 

The new name L. Beccariana has been proposed for the 
New Guinea species, previously known as L. raceniosa lieec. 
(Dammera) , non L. raceniosa Bl. (Wurmbia) . In addition 
nine new species have been described from the Malay 
Peninsula: L. confusa, L. Corneri, L. kemamanensis, L. 
Kiahii, L. longicalycata, L. mirabilis, L. Moyseyi, L. 
pahangensis, and L. tiomanensis. 

The following names have been reduced in the 
synonymy: L. ncutifida var. peninsularis (L. confusa, 
doubtful), L. longepedunculata (L. glabra), L. paniculaia 
and L. patens (L. paludosa), L. pygmaea (L. triphylla), L. 
raceniosa Becc., non Bl. (L. Beccariana), L. triphylla var. 
integrifolia (L. triphylla) and L. Wrayi (L. modesta). 

It has been shown that L. ferruginoidcs produces at 
times branched partial inflorescences (vide observ. sub. L. 
ferruginea) and that a further inquiry is needed before 
Beccari’s reduction of L. amplifrons to L. paludosa can be 
accepted as final. 


7. Index to the Collector’s Numbers 

Alvins: 655 & 2306(25). Anderson: 164(16); 173 & 
177(16). Best: 7711(11); 13884(5). Boden-Kloss: 
14614(19). BurkiU: 1171 & 1417(13); 3212(25); 
9021(15). BurkiU & Haniff: 12551 & 12589(16); 
12873 & 12948(16); 1G911 & 16959(25); 17460(10). 
BurkiU & Holttum: 7842(5); 8426(6). Corner: 

28485(23); 28688(4); 30072(3); 30072a(14); 30111 
(13); 30398(4); 30520(7); 30547(14); 30739(11); 
37068(11); 37079(25). Curtis: 1010(1); 2077(16); 
2129(23); 3162(9); 3419(23). Derry: 633(5). Elmer: 
21635(25). Fox: 163(16); 3529(16); 11301(25); 
11303(23). Furtado: 33037 & 33054(15); 33069(25); 
33125(13); 37103(16). Goodenough: 1360(20); 1406 
(13); 1962(13). Haniff & Nur: 4720(A); 6962(9); 
8111(5); 10104(14). Hassan: 25(23). Henderson: 
10559(13); 10623(18); 19434(14); 19686(20); 22305 
(18). 22356(25); 23061(23); 23804(16); 24433(23); 
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29725(5); 33041(25). Holttum: 9252(12); 9260(4); 
9557(13); 10601(16); 10605(4); 10792(11); 24560 
(13); 24944(4). Hullett: 852(5). Hume: 7619(20); 
7962(2); 9437(10). Kiah: 24256(5); 32137(8) ; 32401 

(12) . Kiah & Moysey: 31840(17); 33398(14); 

33399(6). Kloss: see Boden-Kloss. Lobb: 280(1). 
Moysey: see Kiah & Moysey. Nur: 1308(25); 11571 

(13) ; 12077(23); 18611(24); 18901(23); 18910(24 
obs.); 19968(11); 25167(4); 34076(19). Ridley: 3166 
(23); 3167(16); 3168(4); 3170(23); 3473(5); 3474 
(13);3512(4);5121(23);5201(22); 6676(4);7894(5); 
9804(9); 9805(21); 9806(21) 10120(13); 10121(13); 
10239(2 obs.); 10329(2 obs.); 10793(13); 11212(19); 
11406(16); 12117(6); 12198(11); 13234(25); 13519 
(4); 14112(2); 14709(10); 14721(16); 15881(6). 
Ridley & Goodenough: 1577(13); 1628(25). Robinson 
& Kloss: 6016(22). Spare: 33288(19). Symington: 
24379(12) ; 24380(4); 25612(9); 25724(9); 47068(12); 
47092(12). 


8. Index to the Botanical Names 

Sectional and Subgeneric names in small capitals. New names 
in bold faced type. Synonyms in italics . 


BECCAR1A 

BONIA 

DAMMERA tr. nov. 

DAMMERA subg. 
EU-L1CUALA 
L1BERICULA 
LICUACELLA 
Licuala: 
acutifida 

acutifida var. pndvsularis 
(obs.) 

amplifrons (obs.) 

Beccariana nom. nov. (gen.) 
confusa sp. nov. 

Cor nor i sp. nov. 
fcrruginea 
ferruginoides (obs.) 
glabra 

glabra var. selangorensis 
grandis (gen.) 
kemamanensis sp. nov. 
Kiahii sp.n. 

Kingiana 
Kunstleri 
lanuginosa 
longe pedunculata 
longicalycata sp.n. 
mala j ana 


Licuala: 
mirabilis sp.n. 
modesta 
Moyseyl sp.n. 
pahangensis sp.n. 
paludosa 
panic ulata 
patens 
peltata 
pusilla 
pi/g?naea 

racnnosa (gen.) 
Ridleyana (obs.) 

Rumphii (gen.) 

Scortechinii 

spinosa 

tiomanensis sp.n. 
triphylla 

triphylla var. ivtegrifolia 
Wrayi 

LICUA LINA 
LICUALOPSIS 
Pericycla emend, (obs.) 
PERICYCLA 
WURMBIA 
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THE PERN GENUS DIPLAZIUM IN THE 
MALAY PENINSULA 

by R. E. IIOLTTUM 


General 

The ferns of the mentis DipUmum occurring m tin* 
Malay Peninsula are all, with the exception of 1). etath tit inn 
and D. polypodioides, found on the ground in shady forest, 
many of them only in moist places near streams. They are 
especially characteristic of the valleys at medium elevations 
in the mountains, though a few species are common in the 
more open parts of the forest. There are no epiphytes and 
no climbing species among them. Nearly all have short 
erect rootstocks (sometimes developing a short trunk) and 
tufted fronds, sterile and fertile fronds being almost alike. 

There is comparatively little difference of external form 
among the species of the same degree of division 
among pinnate and among bipinnate species), and there is 
of course a certain amount of variation according to ago 
and influences of habitat, so that the clear distinction of 
species is at first sight difficult, and there has in fact been 
much confusion in the past. 1 have found, however, that 
the characters of the scales are most useful in distinguishing 
species of similar habit, and I believe that I have arrived 
at a clear distinction of our local species, with the possible 
exception of D. Prescottianum . 

I have been unable to identify four of our species with 
any described from places outside the Peninsula, and so 
nave described them as new. There are undoubtedly a 
vepr large number of species within the Malayan region, 
out l think that a good many have been described more* than 
once. The descriptions are, however, inadequate as a basis 
tor comparison, and much herbarium material is incomplete 
(part only of a leaf, or lacking in scales, or representing 
an immature stage). A study of much material over a 

J+n i ls necessaf T before a proper account of the genus 
m the Malayan region can be given. 

■, Dipfawum cordifolium provides a remarkable case of 
polymorphism leading to confusion of names. Young 
d 3 lo P. rat ^ er Iar &e simple fronds which are often 
and this stage may persist indefinitely, especially 
JJ) lowlands. Mature plants, however, often bear 
Efto™ K?L^_. s fy, eral . P ai > Pta. The two 



o v - t— opwica nave sometimes 

a few veins anastomosing has also led to confusion between 
these and the mature form of D. cordifolium. The young 
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stages of species may be characteristic, and so useful 
diagnostically, in this genus as in other fern genera, but 
they have been little studied. I have noted especially the 
early stages of I), bankinu use and D. npanutn. 

In the following account of the species found in the 
Malay Peninsula, I have not attempted to give full lists 
of synonyms. There lias been so much confusion in the 
application of names that such lists of synonyms would 
be difficult to compile accurately. I believe that the names 
used are all correctly applicable to our species; but 1 differ 
in some cases from the usage of the recent book by Backer 
and Posthumus on the ferns of Java. In such cases, the 
synonymy is briefly discussed. 

As regards citation of specimens, this is done only 
where 1 believe there has been confusion in the past, or in 
the case of new species; in cases of well characterized species 
such as D. accede ns and D. cordijolium there seems no need 
for the publication of lists of specimens. Specimens 
collected in our Singapore Field Number series (started 
by Burkill in 1912) are cited as S.F.N. Duplicates of many 
of these will be found in other herbaria, in some cases under 
other names than those now given. A list of numbers at 
the end of this paper may therefore prove helpful. It should 
be noted that the earlier distribution labels did not bear 
the words “Singapore Field Number”. 

A fairly full description is given for each species. To 
aid in the identification of specimens, the most distinctive 
characters in each description are italicised. 

Distribution 

Until a full investigation is made, it is impossible to 
give a complete picture of the distribution of the species 
of Diplazium found in the Malay Peninsula. There are 
certainly cases in which one name is used in different 
countries to cover different species, and conversely the same 
species sometimes goes by different names in different 
countries. From the material at my disposal in the 
Singapore herbarium, it is, however, possible to make a few 
generalizations. 

A few Malayan species certainly have a wide distribu¬ 
tion, notably the two that grow in open places, D. 
polypodioides and D. esculentum. These both appear to 
extend from N. India and S. China right through the 
Malayan region to N. Guinea or beyond. D. polypodioides 
has various synonyms, and it appears that specimens from 
India and China need checking against the Java type. 

D. accedens may have an even wider distribution if it 
should be found indistinguishable from D. proliferum, of 
which the type comes from the Mascarene Islands. A 
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similar case is that of D. silvaticum (type from Mauritius), 
but this is a less well characterized species, and its true 
Asiatic distribution is in doubt. 

D. sorzogonense is another interesting case of a widely 
distributed species. This has undoubtedly been confused 
with D. speciosum and probably also with other species, but 
I have seen quite typical specimens from the Philippines 
and New Guinea. It is perhaps significant that 1 his species 
is found in lowlands and mountains alike in Malaya, and 
is not confined to the most moist and shady places. I), 
speciosum, on the other hand, is certainly more restricted 
in distribution, and in Malaya is only found in the 
mountains, the typical form only (hitherto) on (5. Tahan 
on the east side of the Peninsula. 

D. montanum is a case of more restricted distribution. 
Our ferns which I now so name were formerly called l). 
pallidum. The latter species, however, as found on the 
mountains of Java and Sumatra, is clearly distinct, and 
I find that our ferns agree with the type of 1). montamun 
from Sumatra. D. montanum appears to occur at lower 
altitudes in east and south Sumatra; i.r., those parts 
adjacent to Malaya. 

D. heterophlebium is our only case in this genus of a 
species finding the southern limit of its distribution in 
Malaya. 

So far as our present knowledge goes, the following 
species appear to be confined to the Malay Peninsula: l). 
nisigne, D. subintegrum, D. velntimim, D. piocumbnis, I). 
Kunstleri, D. simplicivenium. All these are ferns of the 
moist, shady mountain valleys. 

D. insigne is a remarkable fern of the alliance of 7). 
accedcns but very large. D. subintegrum is allied to 1). 
pallidum but in my opinion quite distinct. D. edit tin inn 
is probably the most local of all, a derivative of I), 
tomentosum. D. procumbcns , D. Kunstleri and l). simpli- 
civemum are distinct members of the very large bipinnate 
group, the Peninsular species of which have been mostly 
iutherto lumped under the names I). dilatation or /). 
latifolium. 


Characters of the Genus 

There has been much discussion on the status of the 
genus Diplazium and on its relationship to Athjjrium. I 
do not feel that I can offer any new evidence, more especially 
as the typical species of Athyrium (in the stricter sense) 
occur outside Malaya. In view of Christensen’s remarks 
this Bulletin Vol. 7, p. 268, and in view of the fact that 
in Malaya Diplazium and Athyrium are quite distinct I 
here maintain the genus Diplazium, as in Christensen’s 
index Fihcum. 
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The principal characters of the genus may be sum¬ 
marized as follows:— 

Stock usually short, erect, sometimes forming a short 
trunk, in a few cases creeping, but (in Malayan species) 
the fronds always tufted; roots rather coarse, black, some¬ 
times forming a very close mat on the surface of the ground. 
Scales on young fronds orbicular to linear, edges entire or 
toothed, the cells usually elongated, walls of rather uniform 
thickness, colour throughout medium to dark brown (never 
clathrate), the teeth where present always formed of two 
adjacent cells, the ends of which may separate; edges of 
scales also provided sometimes with short glandular hairs. 
Stipes relatively stout, sometimes bearing papillae or spines 
near the base or throughout, these prominences being the 
bases of fallen scales. Rachises glabrescent, minutely scaly 
or in a few species hairy on the rounded lower side, papillate 
in the grooved upper side. Midribs of pinnae and pinnules 
grooved above, the edges of the groove often strongly winged, 
the wing often interrupted and/or extended at the junction 
of the midrib of a pinnule or the main vein of a lobe. 
Lamina simple, pinnate or bipinnate, texture mostly thin, 
pinnae and pinnules of bipinnate fronds with subequal base, 
the venation never anadromous. Veins in most species free, 
in a few species adjacent vein-groups anastomosing more or 
less freely. Sori elongated along the veins, with lateral 
indusium; the lowest acroscopic sorus in any group usually 
double (dipla&oid), and occasionally other sori double also; 
double sori usually with two quite separate indusia, never 
grading into a horse-shoe shape with indusium continuous 
all round. 

As compared with the above description, most species 
of Athyrium have an anadromous venation and division, 



Fig. 1. Scales from base of stipe. On left, IK ci'enatoserratiim, 
outline of single scale and apex enlarged. Centre, 
D. silvaticurriy same, showing forked teeth. On right , D . 
accedens, middle part of scale; shaded cells at edges 
are black. 
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the pinnules often with very unequal bases, the scales are 
always relatively broad and entire, usually rather pale and 
thin, and the sori are always short and broad, the diplazioid 
ones often of a horse-shoe shape, the two sides of the sorus 
being connected. 

In the character of grooved uppci surface of costa 1 
and costules and the winged margins of the groove, both 
Diplazium and Athyrium agree with Eu-Dryopieris and 
Polystichum rather than with Thelypteris; and the teeth 
on the scales on certain species of Diplazium are similar 
in structure to the teeth of Dryopteris and Polystichum. 
No scales in Athyrium or Diplazium (so far as I have 
observed) have hairs on the margin as found in many 
species of Thelypteris and Cyclosorus. 

The markedly anadromous leaf-architecture found in 
many species of Athyrium is matched in the group of species 
formerly called Polystichum but now separated by Oiling 
as Rumohra. Such leaf-architecture does not occur in 
Thelypteris. 

It appears therefore that Athyrium and Diplazium are 
more nearly related to Eu-Dryopteris than to Thelypteris. 

Though the leaf-architecturc in many species of 
Athyrium is anadromous, there are clearly eatadromous 
species ( e.g . A. silvaticum ) commonly referred to that 
genus. It seems possible that the type of leaf-architecture 
may afford a useful character in subdividing the genus. 

The true Athyriums in the Malayan region are all 
species of rather high mountains (which is probably the 
reason why they are little represented in Malaya, which 
has much less high land than the great Sunda Islands), 
whereas species of Diplazium, as noted above, are charac¬ 
teristic of lowlands and medium elevations in the mountains. 


Key to the Species of Diplazium of Malaya 
N.B .—This Key applies only to full-grown plants. 


Fronds simple. 

Fronds to 4 cm. wide, narrow at 


1). subs erratum 


D. oordifolium 


base 

Fronds more than 4 cm. wide, 
broadly cordate at base 
Fronds simply pinnate. 

Scales entire, not toothed 
Veins anastomosing copiously 
veins anastomosing near costa D. heterophlebium 
veins anastomosing only in 
maiginal third of lamina .. D. cord/if oliwm 
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Veins Tree or only slightly anasto¬ 
mosing 

fronds to about 15 cm. wide, 
costa? hairy beneath 
fronds usually wider, costa' not 
hairv beneath 

pin me cut half way or 
more to costa 

sori impressed, rachis 
fibrillose, veinlets to 
10 pairs 

sori not impressed, 
rachis not fibrillose, 
veinlets to 7 pairs 
pinna? cut less than half 
way to costa 

pinme to 5 cm. or 
more wide 
veins at 45° to 
costa, pinnse to 12 
pairs 

veins at more than 
60° to costa, pin¬ 
nse to 5 pairs .. 
pinnse under 5 cm. 
wide 

lower veinlet of 
group simple or 
once forked 
lower veinlet more 
copiously branch¬ 
ed 

2 veins of each 
group sori- 
ferous 

4-6 veins of 
each group 
soriferous 

Scales toothed 

Veins much anastomosing 
Veins free or only occasionally 
joining near margin 

pinnse subentire, more than 
2 cm. wide 

pinnse lobed, or if entire, less 
than 2 cm. wide 

pinnse lobed % or more 
towards costa 


Z). tomentoavm 


D. sorzogonense 
D. malaccense 


D. xiphophyllum 
D. riparium 

D. montanum 

D. subintegrum 

D. Prescottianum 
D. accedens 

D. bantamense 

D. speciosum 


Vol XL (1940). 



80 


pinnae lobed less than % 
towards costa 

pinnae thin in tex¬ 
ture, not auricu- 
late below, scales 
strongly toothed 
pinnae thicker in 
texture, often 
auriculate below, 
scales irregularly 
and shortly 
toothed 

Fronds bipinnate. 

Veins anastomosing 
stipes smooth, pinnules usually 
less than 2 cm. wide, lobed 
about 14 to costa .. 
stipes spmy, pinnules always 
more than 2 cm. wide, toothed 
only 

Veins free 

scales ± round, peltate, entire 
sori very short, basal on veins 
sori longer, medial on veins .. 
scales much longer than broad 
frond to about 30 cm. long .. 
frond much longer 
lobes of pinnules 3-4 mm. 
wide, cut more than % to 
midrib 

lobes of pinnules 7 mm. or 
more wide, cut less than % 
to midrib 

rhizome procumbent, 
fronds to 80 cm. long 
rhizome erect, fronds to 
more than 100 cm. 
long 

lower pinnules 
sessile, to c. 2 cm. 
wide, veins to 5 
pairs, all simple 
lower pinnules on 
stalks to 5 mm. 
long, to more 
than 2 cm. wide, 
veins 5-8 pairs, 
some forking .. 


1). ailt'ulicin)) 


D. acnolosi notion 


D. esculent ion 


D. insipnc 

I), latisquaivahnn 
D. Kunstlcn 

D. vclutinum 


D. poly pod hides 


1). proc h mix hk 


D. simplicioeuium 


D. dilatatum 
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1. Diplazium accedcns Bl. Enum. 192. 1828. 

Stock stout cvect, somotimos a short trunk. Stipes 
stout, e/ieen, coveted with so/t pteeti puiiubetances neoi 
base, to c 60 cm. long; when young covered with narrow 
scales, each on the end of a protuberance, the scales to 15 
mm. wide at base, dull brown, thick m texture, with narrow 
black toothed edge (see fig. 1). Lamina simply pinnate, 
to 120 cm. or more long and 50 cm. wide, pinnse about 
15-jugate; apex ot frond like the lateral pinnae or with 1 
or 2 deep lobes at the base; rachisos and costae glabrescent, 
smooth, buds common in the- axils oj Ihe pinna;. Lower 
pinna; on stalks to 8 mm. long, upper sessile, gradually 
smaller. Lengest pinna- to AO Y 8 cm., base truncate or 
very broadly cuneate, sides parallel for 2/3 or more of the 
length of the pinnae, then tapering to acute apex, edges 
entile or vety shalloirly lobed, the lobes slightly toothed. 
Mam lateral veins m the pinnae about 8-12 mm. apart on 
the costa, ait about 60° to the costa, each bearing up to 10 
pairs of lateral veinlets, the lateral veinlets of adjacent 
gtoups anastomosing when they meet and so producing a 
scries of patalledograni-shaped eucethc; anastomosis of small 
veins near edge of lamina irregular. Son on some or all 
the veinlets, often throughout their length. 

A fern of shady mountain stream-sides found in Malaya 
only on the Mam flange and Taiping Hills. Sometimes in 
very large fronds there are extra areoles between the normal 
groups adjacent to the main lateral veins; a specimen having 
this character formed the basis of Athyrium Ridleyi 
Copeland, which I include in the present species. 

This species is closely related to D. proliferum (Lam.) 
Thouars, and the two should perhaps be united; if so, the 
species in this broader sense would extend from the 
Mascarene Islands to the Pacific. A study based on 
material from all parts of this wide range is required to 
decide on the status of I). accedcns and D. piolije turn. 

As regards the name D. accedcns, the situation is a 
little complicated. It appears that the three names D. 
accedcns, I), repandum and D. Swaitzii, all published in 
the same book by Blumo, are to be regarded as synonymous. 
Later authors have in many cases regarded all as synonyms 
of Lamarck’s earlier name, or of Asplenium decussatum 
Sw.; the names Swartzii and accedcns have been taken up 
and used in the genera Callipteris, Asplenium and Athyrium, 
but the name D. repandum appears to have been almost or 
entirely ignored. Backer and Posthumus (1939), however, 
have revived the name D. repandum, apparently on grounds 
of page priority (though they do not state this) which is 
not admitted by the Rules. In their synonymy, however, 
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they include Diplazium prolijorum Thouars, an older name; 
their use of the name D. rcpandum is therefore contrary 
to the rules. 

It appears to me that, if the Malaysian fern is 1o be 
regarded as specifically distinct from that of the Masearene 
Islands, the name Diplazium accede ns Ill. is the appropriate 
one to use, as this name has already been used by 
Christensen in the 3rd Supplement to his Indt .r Filieum 
(1934), and had previously been used in a varietal sense 
for Java ferns by van Alderworelt van Itosenburgh. 


2. Diplazium bantamense Bl. Enum. 191. 1828. 

Stock short suberect. Stipes to 60 cm. long, glab rescent, 
clothed at the base with brown scales about I cm. long and 
1-5 mm. wide at base, edges finely toothed. Frond simply 
pinnate, to about 60 cm. long and 25 cm. wide, pinn:v up 
to about 8 pairs, terminal pinna? similar to the others or 
occasionally with a large lobe at the base; a bud often 
present on the rachis at the base of one of the upper pintue. 
Basal pinnae on stalks 3 mm. long, base slightly unequal, 
on the lower side rounded and on the upper side eunoate 
at 45° and decurrent; bases of the upper pinna 1 more equally 
rounded. Sub-basal pinnae largest, up to about 20 by 7 
cm., commonly about 12 by 4-5 cm., widest a little above 
the base, then narrowed gradually to the acuminate apex; 
edges entire or toothed only near the apcx } texture firm; 
veins usually distinct on both surfaces but sometimes 
obscure, at rather more than 45° to the costa, forked at 
or near the costa, the upper branch simple and often 
soriferous almost throughout its length (diplazioid sorus), 
the lower branch forked again 1-3 times, 1-3 of the branches 
often bearing short simple sovi towards the margin; 
occasionally a slight anastomosis of veins towards the 
margin; indusia narrow, persistent. 

Young plants have fronds with simple lamina to about 
15 by 5 cm., deeply cordate or almost sagittate 1 at the base, 
later fronds having one or more pairs of lateral pinna? below 
the tenmnal lamina. This behaviour is closely similar to 
that of D. coraxfolium; but D. cordifolium develops a much 
larger simple lamina, which usually becomes fertile, before 
producing fronds with free lateral pinna?. 

4 - vPt? bantamense has in the past boon given 

to . al1 f 1 5 mr l sulai * specimens of Diplazium with free veins 
and rather broad subentire pinnae. These 1 now separate 
into D. bantamense with toothed scales, D. xiphophyllum 
and D. npanum with entire scales. I find that D. 
bantamense as above described agrees well with Java 

il ei i c r’ , thou ^ h , 1 have not seen the type, 

1 feel confident that I have selected the correct Peninsula 
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fern to bear this name. It is a fern of moist shady forest, 
chiefly in the hills, sometimes near streams in lowland forest. 
In the shape of its pinna', it most nearly resembles the 
pinnate form of IK roxUfoliuw, but the much anastomosing 
veins of the latter distinguish it. 

Specimens in Singapore Herbarium:— 

Trenggancj. Kuala Berang, on streambank, 
Iloltturn s.n., 11.5.1925. 

Paiiang. Fraser’s Hill, 4,000 ft., S.F.N. 10018 
(Holttum & Burkill); S.F.N. 11473 (Holttum); 
S.F.N. 36505 (Holttum). Cameron Highlands, 
Robinson Falls, 4500 ft., S.F.N. 17978 (Hender¬ 
son) ; 4,800 ft., S.F.N., 23340 (Holttum). 
Sungei Teku, 500 ft., S.F.N. 20554 (Holttum). 

Perak. Waterloo, Curtis 1361 p.p. (narrow toothed 
pinna;, and apical pinna lobed; a doubtful 
specimen). Ulu Temango, Ridley 14229. 
Taiping, 300-500 ft., King’s Collector 8388. 
Upper Perak, 300 ft., Wray 3616. 

Negri Sembilan. Ulu Bendul, S.F.N. 9876 
(Holttum). 

Selangor, near the Gap, 2,700 ft., S.F.N. 37159 
(Addison). 

Penang, near Tiger Hill, 2,500 ft., S.F.N. 19346 
(Holttum). 

3. D. cordifolium Bl. Enum. 190. 1828. 

Stock short erect. Stipes to 50 cm. or more long, 
clothed at the base with brown scales about 1-0 cm. long and 
1-5 mm. wide at base, edges of scales entire. Fronds of 
two kinds, either simple with cordate base, or pinnate with 
ovate entire pinnx; transition forms also occur, but fully- 
grown plants may bear simple fronds. Lamina of simple 
fronds to 35 cm. long and 12 cm. wide, the base cordate 
(often with a bud on the costa close to the base) the apex 
more or less acuminate, the margin entire; texture thin but 
firm, veins clearly visible on both surfaces; veins at more 
than 60° to the midrib, forked close to the midrib, the lower 
branch forked again, lateral members of the groups so 
formed anastomosing about half-way towards the margin, 
ihe outer part of the lamina containing a series of narrow 
areoles about 1 mm. wide and 1 cm. or more long. Sori on 
the outer veins of each group and also on some of the inner 
veins, anastomosing with the veins, and reaching almost to 
the edge of the lamina; indusia narrow, persistent. Pinnate 
fronds with 1-8 pairs of pinnae below the terminal lamina, 
which is smaller as the number of lateral pinnae increases. 
Lateral pinnae sessile or the lowest very shortly stalked, 
vaiying much in size, the basal pinnae largest, upper ones 
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gradually smaller; base of pinna 3 subequall.v rounded, 
margins quite entire, apex shortly acuminate; largest pinna 1 
usually 12-16 cm. long and from 2-5 to 6 5 cm. wide; r< ins 
as in the simple lamina above-described, but more oblique 
to the midrib of the pinna; (at about 15°). 

This species is frequent in both lowland and mountain 
forest in Malaya but is never found in the open. In the 
lowlands it rarely (if ever) develops beyond the stage of 
simple fronds, and in the mountains it appears that some 
plants remain for a considerable time at this stage, which 
is usually fully fertile. It is common, however, in mountain 
forest to find plants which have one or more pairs of lateral 
pinna below the cordate terminal lamina, and all stages of 
transition can be found up to fronds with 7 or 8 pairs of 
lateral pinnae. Specimens of the latter have usually been 
named D. fraxinifolium Pr. or D. lineolatum Ill., simple 
fronds being called D. cordifolium. 

Backer and Posthumus (Varanflora voordara, p. 1211), 
recognizing that both simple and pinnate forms belong 
to one species, use the name D. f ra.vinifolium Prosl. 1’rests 
name was published prior to D. cordifolium, but the 
description is very inadequate (anastomosis of veins is not 
even mentioned) and I think it bettor to use Illume’s name, 
which is well established. Owing to the polymorphism of 
this species, and to the superficial resemblance of pinnate 
forms to D. bantamense Bl., there has been much confusion 
of names. 

The parallel between D. bantamense and D. cordifolium 
is a close one. Both ferns have at first simple fronds, and 
later one or more pairs of lateral pinnae which are broad 
and sub-entire. There are, however, several clear differ¬ 
ences. The scales are toothed in D. bautarnense and entire 
in D. cordifolium; the veins arc almost always quite free 
in D. bantamense but copiously anastomosing in />. cordi¬ 
folium; and the initial stage of simple lamina is much more 
developed in D. cordifolium, being often fertile, whereas the 
simple lamina of D. bantamense is only found in young 
plants and is rarely fertile. 

I think it unnecessary to cite the many specimens of 
this species which have been obtained in all parts of Malaya. 

4. D. crenatoserratum (Bl.) Moore, Index 121. 1859. 

Asplenium Bl. Enum. 177. 1828. 

Stock short, erect. Scales on young fronds and bases 
of stipes to about U by 1-5 mm„ acuminate, edges irregularly 
and shortly toothed, teeth not forked (see fig. 1). ' Stipes 
to about 30 cm. long. Fronds simply pinnate, commonly 
about 30 cm. by 15 cm., sometimes larger, pinna; numerous, 
close, the upper adnate, grading into the lobed deltoid apical 
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lamina, iho lower longest, on stalks to 5 mm. long, commonly 
about 15 by 2 cm., sometimes larger, texture firm. Pinna, 
of fronds on young plants with bluntly tountltd apex, edges 
almost entire, base truncate and slightly auriclod above. 
Pinna on large plants acuminate, edges lolx d */|- 1 4 way 
towards costa, base strongly minded abort and less so 
below; lobes dost, usually ii regular in length; veins pinnate 
in the lobes, to about A pairs, often all fertile, the sori from 
the costa almost to the edges, the sorus on the lowest 
acroscopie vein diplazioid, the others not. 

This is a vei-y common fern of lowland forest, varying 
much in size and in the degree of lobing of its pinnae. 
Young (or small) plants with blunt entire pinnae may be 
fertile. The largest plants approach D. silvaticwn, but 
differ in the points mentioned under that species. It 
approaches also D. tomentosuni, some specimens having 
many short hairs, like those of D. tomentosum, on the base 
of pinna-stalks beneath, and to much less extent on the 
main rachis; but D. crenatoserratum is never so lomentose 
as typical D. tomentosum. Typical specimens of the two 
species are very different, but some are almost intermediate; 
distinguishing characters are given under D. tomentosum. 

5. Diplazium dilatatum Bl. Enum. 194. 1828. 

A very large Jem, with stout erect stock. Stipes 8 
mm. or more in thickness near base, slightly rough with 
raised bases of fallen scales; scales to about 1-5 cm. long, 
hardly 1 mm. wide at base, brown with black toothed edges. 
Lamina bipinnate-tripinnatified, pinna} to 75 cm. long and 
27 cm. wide, pinnules to about 12-jugate below deltoid 
lobed apex of pinna. Rachis glabrescent, costae with scattered 
very narrow brown scales, especially near base and on stalks 
of pinnules. Largest pinnules to 18 by 4 cm. (commonly 
narrower) on stalks 5 mm. long, base truncate-subcordate, 
apex acuminate, cut half-way to costa or a little more, 
segments 8-10 mm. wide at base, slightly oblique, edges 
slightly toothed, apex rounded; smaller distal pinnules 
sessile, lobed loss deeply; texture thin but firm, colour when 
dry dark. Veins in tach lobe pinnate with 5-8 pairs of 
veirUets, lowest acroscopie veinlet often simple, the rest 
usually forked (sometimes simple in fronds of small or 
young plants), sori from near base along y^-2/3 length of 
the veinlets; sorus on basal acroscopie veinlet usually 
diplozioid, rest not. 

This very fine species has only been found in Malaya 
at Cameron Highlands. The Highlands specimens closely 
match a fern from Java (G. Ardjcence, 1800 m. Posthumus 
3939) and also the Sumatran specimens quoted below. I 
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think they are quite distinct from the more numerous 
specimens, mostly from lower elevations, referred in this 
paper to D. simplicivenium. 

Specimens in Singapore Herbarium: 

Pahang. Cameron Highlands, 1,(500 ft., S.F.N. 
23620 (Henderson); S. Terla, 3,900 ft., S.F.N. 
31334 (Holttum), young plant. 

Siam. Doi Chiang Dao, Eryl Smith 
Sumatra. Brastagi, 5,000 ft. S.F.N. 15103 (Holt¬ 
tum) . Dolok Singgalang, N. v. h. Tobamoer 
1650 m., Lorzing 8864. 

Copeland Pterid. Philip. Exsicc. 178 (Mt. Matulurn, 
April 1917) seems to me closely similar to the above 
specimens and I would refer it to the same species. 

6. Diplazium esculentum (Retz.) Sw. Schrad. Journ. 1801, 
2: 312. 1803. Hemionitis esculent a Retz. Ohs. Bot. 
38. 1791. 

Stock erect. Stipes to 50 cm. or more long, glabrescent 
except for a few brown scales at base; scales about 1 cm. 
long and 1 mm. wide, the edges finely toothed. Lamina 
bipinnate, large, often 1 m. or more long and about half as 
wide. Pinnae to 50 cm. or more long, bearing numerous 
pinnules which are often rather distant from each other. 
Pinnules varying much in size and cutting, usually less than 
2 cm. wide, the lowest stalked 2 mm., the rest sessile, 
truncate or broadly cuneate and usually more or !<ss 
auricled on one or both sides at the base, edges ere note or 
lobed up to about % distance to costa, the lobes or crcnalions 
slightly toothed. Veins in pinnate groups in the lobes, 
about 8-10 pairs of side veins, the lower 2-d pairs of 
adjacent groups anastomosing, forming an irregular inter¬ 
mediate excurrent vein loading towards a sinus between 
adjacent lobes. Texture thin; rachises and costa 1 glabres¬ 
cent, or occasionally pubescent beneath with numerous pale 
brown hairs with dark cross-walls, and scattered or 
abundant small ovate toothed scales on costa'. Sori occupy¬ 
ing almost the whole length of the veins, often also on part 
of the joint excurrent vein, often more than one diplazioid 
sorus in each group. 

This is a common fern of wet ground in open places 
in the lowlands of Malaya, and is well known as an edible 
plant. It never occurs in shady forest. It is a straggling 
and untidy species, lacking the beauty of most of the larger 
species of this genus. 

The excurrent vein formed by union of the lateral veins 
of adjacent groups does not run to the sinus, stopping there 
in a thickened single unit, as in Cyclosorus (Dryopteris 
p.p.), but divides just below the sinus, part running close 
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to the edge of the lamina on either side above the sinus. 
Thus, though the venation of D. eseulentum is superficially 
similar to that of species of Cyclosorus, it is not identical 
and doubtless had a quite separate origin. 

7. Diplazium heterophlebium (Mott.) Diels Nat. PU. 1, 4: 

228. 1899. AspUnium heterophlebium Mett.; Baker, 

S.vn. Fil. 242. 1867. 

Stock shoit erect. Stipes slender, to 30 cm. long, 
glabrcscent, when young clothed at the base with thin entire 
brown scabs to about 1 cm. long and 15 mm. wide at the 
base. Lamina to at leant 35 cm. long and 25 cm. wide, the 
apical pait (in young plants the whole lamina) deeply lobed, 
and below this a lew pairs of adnaie or sessile pinnie. Lobes 
of apical lamina falcate acuminate entire, to about 15 cm. 
long and 4 cm. wide; pinnae to about the same size, their 
edges entire or more or less deeply undulate. Main lateral 
veins in the pinna; pinnate, the veinlets of adjacent groups 
anastomosing rather irregularly from about >/t distance 
from costa to margin, the areola; smaller towards the 
margin, with free short veins with thickened ends just 
within the margin. Sori of small fronds few, often one to 
each vein-group, on the basal acroscopic vein, often all simple 
but sometimes diplazioid; on larger fronds often several 
sori to each vein-group, some of them anastomosing with 
the veins. Texture thin, rachis and costae glabrous or 
slightly scaly beneath with small narrow entire scales. 

In Malaya, this species has only been found in the 
valley of the Bcrtam River, below Cameron Highlands, at 
3,000-3,500 ft. altitude. The specimens there gathered 
differ from Himalayan specimens in having broader fewer 
pinnae, all (or almost all) adnate to the rachis, with ampler 
venation and more irregular anastomosis. It is possible 
that fully grown plants have not yet been noticed. Further 
collecting in the valleys in the north of the main range will 
no doubt reveal more localities for this and other ferns of 
northern distribution which find their southern limit in 
Malaya. The thin pale entire scales show that this species 
is not closely related to D. accedens, though the anastomos¬ 
ing venation might lead one to think them allied. 

8. Diplazium insigne Holttum, Gard. Bull., S.S., 9: 123. 

1937. 

Stock stout, short, erect. Stipes stout, c. 1 m. long, 
spiny towards the base, the spines 2 mm. long, each at first 
bearing a scale; scales dull brown 15 cm. long by 1-5 cm. 
wide at the base, with a narrow black toothed edge, 
deciduous. Lamina to 1-5 m. long, bipinnate. Lowest 
pinnae about 28 cm. long and 6-5 cm. wide, narrowed and 
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stalked at the base, the margins robed half-way to the costa, 
the apex acuminate. Middle pinnw largest , to 60 cm* long 
and 16 cm. wide, pinnate; pinrmles slightly oblique, adnaU 
to the rachis (the lowest ones narrowly, the upper fully 
adnate and grading into the lobed apical lamina of the 
pinna), to 9 cm. long and 2 3 cm. wide , cuneate at the base 4 
at an angle of about 45° on each side, narrowed gradually 
from the base and then suddenly at 1 5-2 cm. from the apex, 
margins slightly serrate; texture firmly herbaceous; mi us 
anastomosing as in D. accedens. Sori Jew or copious, 
the lowest acroscopic sorus in each vein-group usually 
diplazioid, and occasionally a few others also. 

This species is evidently closely allied to /). ace< eh ns , 
and the apex of a frond might pass for that species, but 
its copious bipinnate form marks it as a quite distinct 
species. It is evidently similar to D. Smithianum from 
Ceylon, but appears to be much larger; probably both /). 
Smithianum and D. insigne are local derivatives of />. 
accedens (or D. proliferum). 

Since the original description of 1). insigne was 
published, I have discovered a collection made by Curtis on 
Taiping Hills at 2,000 ft. (No. 1352), labelled D. Smith- 
ianum, which is clearly D. insigne. Otherwise no new 
locality has yet been found for D. insigne except the type 
locality in a valley below Frasei^s Hill (Pahang side). 

9. Diplazium Kunstleri Holttum sp. nov. Fig. 2. 

Rhizoma repens? Stipites ad 1 m. longi vel ultra, in 
sicco olivaceo-straminei, non muricati, basin versus 
squamis rotundatis peltatis deciduis muniti. Itachides 
keves, pallidas, plerumque ad basin pinnarum suporiorum 
proliferse. Lamina bipinnata, ad 120 cm. longa et 80 cm. 
lata vel ultra; pinnae fere 12-jugatae, infinite leviter reducte, 
superiores in lobos apicis laminae sensim mutate. Pinna* 
maximae c. 65 cm. longa*, c. 25 cm. lata*, in stipitibus !) cm. 
longis stantes (stipites pinnarum superiorum sensim 
breviores). Pinnulae infimae inter se 5 cm. dislanles; 
pinnulse maximae 16 cm. longa? et 3 5 cm. lalar, stipitate 
3 mm. vel ultra (ad 8 mm.), basi late cuneate vel 
truncate, apici acuminate dentate, cetera margine lobate 
2/3 costam versus; lobi leviter obliqui, 5-7 mm. lati, basi 
dilatati, margine leviter serrati, apice rotundati; costuke 
falcate^ squamis parvis latis peltatis paucis mimite; 
venute in uno lobo 7-9-jugate, obliquae, plerumque furcate 
(vel in pinnulis parvis simplices), utrinque distincte sed 
baud _ prominentes; lamina textura quam species affines 
crassior. Sori medium venularum solum occupant es; 
indusia angusta, in soris maturis baud evidentia. 

Typtjs : Ginting Simpah, Selangor, 2,500 ft. alt., S.F.N. 
31194. leg. Holttum. 
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Fig. 2. Diplazium kunstleri, type. On left, apex of frond; on right, 
above, single pinnule from middle pmna; below, two 
fertile lobes. 

D. Kunstleri is very distinct among the Malayan 
bipinnate species of Diplazium in the combination of the 
following characters: round peltate scales (otherwise found 
only in D. laiisquamatum) ; pinnules cut more than half-way 
to the costa, with broad lobes; medial sori which never 
reach base or apex of the veins; and proliferous rachis. I 
found the typo growing in a rocky stroambed in shady 
forest. 

The species is named after Heimann Kunstler (“King’s 
Collector” of herbarium labels), who collected many 
interesting Malayan plants for the first time. He collected 
D. Kunstleri “near little stream, dense jungle”, near Ulu 
Kerling, under No. 8797. Other collections in the Singapore 
herbarium are: 15th mile, Pahang Track, Ridley 8652; 
Rawang, Ridley 7843, 7852. Thus all specimens have been 
found on the Main Range in Selangor, at medium altitudes. 
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10. Diplazium latisquamatum Holtt. Card. Dull., S.S., 9: 

124. 1937. Fig. 8. 

Stock short erect. Stipes to 90 cm. long, throughout 
or towards base only papillate with raffia• salt if ran 
papillae, which in young fronds boar round or oriif<, pi Huh, 
entire, nearly black scales, to about mm. long and .1 mm. 
wide; old stipes and rachises bearing scattered small 
rounded scales only. Lamina to about 1 5 m. long and 1 m. 
■wide, bipinnate-hipinnatifid . Largest piniue to about 00 
cm. long and 23 cm. wide, shortly stalked, the basal pinnules 
slightly reduced, smaller on the acroscopic than on the 
basiscopic side. Pinnules sessile (or the basal ones on stalks 
to 2 mm. long), the largest about 12 X 2-5 cm. (commonly 
about 9 X 1-5 cm.), base broadly cuneato or subtruncate, 
p*adually narrowed to acuminate toothed apex, margins 
lobed to within 2—3 mm. of the costa, lobes slightly oblique, 
mostly about 4 mm. wide, apex truncate, margins entire 
or slightly toothed near apex, texture thin but firm, costa* 
bearing scattered small ovate or rounded scales; veins 
pinnate in the lobes, the veinlets 5-6-jugate, simple or 
forked. Son occupying only the lower half or less of the 
veins, the basal acroscopic sorus usually dipla/Joid, the 
others simple, the indusia thin, broad, persistent. 
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This species is very • clearly distinguished from all 
others m Malaya by its almost round peltate entire scales 
and very short sori confined to the basal half of the veins. 
In general appearance, it resembles D. procumbcns, but the 
scales of the latter, and its prostrate stem, distinguish it, 
even in sterile plants. 

I). latisquamotum lias been found in Malaya in shady 
forest bv streams in the valleys of the Main Range at 

I, 000-5,000 ft. at Cameron Highlands and Fraser's Hill 
only. I have collected closely similar specimens in Sumatra, 
at 6,000-7,000 ft. altitude on Korin chi Peak. I am, however, 
in some doubt whether the Kinabalu (British North Borneo) 
specimens cited with the original description of the species 
should be regarded as identical; some have decidedly longer 
and more pointed scales, and pinna and pinnules broader. 

The additional specimens from Malaya and Sumatra 
to be added to the list published in 1937 are:— 

Pahang. Fraser’s Hill, 4,000 ft. S.F.N. 11007 (Md. 

Nur); S.F.N. 36504 (Holttum). 

Sumatra. Korinchi Peak 6,000-7,000 ft., Holttum 
s.n. 13/2/1933. 

II. Diplazium malaccense Presl. Epim. Bot.: 86, 1849 

Stock short erect. Stipes to c. 50 cm. long, clothed at 
base ivith entire brown scales which are 10-15 mm. long 
and 1 5-2 mm. wide at base, rest of stipe and rachis glabres- 
cent, not fibrillose. Lamina pinnate, to about 60 by 30 cm. 
Pinna to about 20-jugate, below lobed apex of the lamina. 
Lower pinnie on stalks 5 mm. long, bases very unequal, 
lower base often much cut away, upper truncate; upper 
pinna with base subequally truncate or broadly cuneate. 
Pinnie thin in texture, drying rather light green, commonly 
to 16 cm. long and 2 cm. wide, apex acuminate, lobed not 
more than 2/3 way to the costa, lobes about 6 mm. wide at 
the base, a little more oblique than in D. sorzogonense, ends 
rounded to subtruncate and slightly toothed; veins up to 7 
paii*s in each lobe, all simple; sori from near base of veins 
to near margin of lamina, the acroscopic basal sorus usually 
but not always diplazioid. Surface not depressed below 
sori; indusium medium brown, thin but firm, usually turned 
back but not rolled as in D. sorzogonense. 

A species of lowland and midmountain forest, found 
throughout Malaya, differing from D. sorzogonense (which 
grows in similar localities) in glabrescent stipe and rachis, 
less deeply lobed pinnse, and sori not at all impressed. 
Specimens have been distributed under the names D. 
silvalicum and D. speciosum, both of which differ in having 
toothed scales. 
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A very large, perhaps monstrous, specimen was 
gathered by Mohamed Nur on Gunong Angsi (S.F.N. 
11563). The apical part of the frond is quite like normal 
D. malaccense, but the middle and lower pinnae arc very 
large (to 8 cm. wide) and deeply lobed (almost to the costa), 
the lobes being falcate and acutely pointed, with forked 
lateral veinlets up to about 20 pairs. The bases of these 
pinnae have 3 or 4 pairs of normal segments below the larger 
pointed segments. 

12. Diplazium montanum v.A.v.R. Bull. Buitenz. 11 Ser., 
28: 19. 1918. 


Stock short erect. Scales on bases of stipes nanow, 
black, entire, to about 10 by 1 mm. Stipes black at the 
base, to about 60 cm. long. Frond simply pinnate. Pinmv 
to about 20-jugate, to about 18 by 2 cm., the lower ones on 
stalks to 4 mm. long, upper sessile, the apical pinna like the 
others (occasionally with one or two ± separate round 
lobes at the base); upper pinnae unequally cuneate at the 
base; lower pinnae with upper base narrowly rounded, lower 
base narrowly cuneate; edges of pinnae toothed, apex 
acuminate toothed, texture thin; veins forked at or near 
base, the acroscopic branch soriferous, simple, the lower 
branch simple or sometimes forked, occasionally bearing a 
short sorus. Sori on the acroscopic veinlet mostly simple, 
but occasionally diplazioid, reaching from the costa almost 
to the edge of the lamina. 

This species differs from D. pallidum Bl. in having the 
apical pinna like the others (in D. pallidum the apical 
lamina of the frond is deltoid and deeply lobed), and in 
having the lower pinnse with much narrower bases (in 
D. pallidum the lower pinnse have a broadly truncate upper 
base). It appears also that D. pallidum has fertile fronds 
from a young stage of development, whereas D. montanum 
does not produce fertile fronds until the plants are full 
grown. 

D. pallidum occurs in Sumatra on the higher parts of 
the mountains, matching Java specimens exactly; I). 
montanum appears to occur at lower levels in Sumatra, 
thus falsifying its name. In the Peninsula D. pallidum 
does not occur. D. montanum occurs in forest at low and 
medium elevations. 


Specimens in Singapore Herbarium:— 

Pahang. Tahan River, Ridley 2167. Tembeling, 
S.F.N. 24703 (Holttum). Buloh Telang, P. 
Tioman, 800 ft., S.F.N. 18583 (Henderson). 
Perak. 2,000-2,500 ft., King’s Collector 10959. 
Sungei Siput, Haniff 4047. Ulu Temango, 
Ridley 14209. 
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SUNGEI UJONG. Hullett s.n. Aug. 1880. 

Selangor. Batu Caves, Ridley 8139. 

Sumatra (East Coast). Region of Marban, Rilah, 
near Bdah Portama. Rahmat si Torocs 115,221 
(distr. Univ. of Michigan). 

Siam. Patam, 210-350 m., on rock in stream, Eryl 
Smith 1918. 


13. Diplazium polypodioides Bl. Enum. 194. 1828. 

D. asperum Bl. Enum. 195. 1828. 

Stock stout, erect, often subarboroscent; stipes stout, 
to 1 m. long, clothed thickly at the base with narrow scales 
of thick texture, dull brown with narrow black toothed 
edges, to about 4 cm. long and 2 mm. wide at base, usually 
not more than 1 mm. wide over the greater part of their 
length; the scales attached to pioiuberances on th< stipe 
which remain as more or less short ptickles up to 1 mm. or 
rather more in height. Lamina bipinnate, deeply tripinnati- 
fid, commonly about 100 cm. long and 60 cm. wide, some¬ 
times much larger, largest pinnae to about 85 by 30 cm., 
commonly less, shortly stalked, with 20-30 pairs of pinnules 
below the deltoid lobed apex of the pinna. Largest pinnules 
to 16 by 3 5 cm., commonly about 9 by 2 cm. or sometimes 
less, sessile or the lowest shortly stalked, base truncate or 
very broadly cuneate, apex acuminate, edges cut into lobes 
*'i or more towards the costa; lobes slightly oblique, sub¬ 
truncate or bluntly pointed, their margins sharply toothed 
throughout, 2-5 mm. wide, veins 7-12 pairs in each lobe, 
usually simple, forked in the largest lobes; texture thin to 
firm. Rachises and costae usually glabrescent, the costae 
sometimes with small narrow scales; rachises, like the 
stipes, often slightly prickly with the bases of fallen scales. 
Costae above distinctly winged, the wing intermpted and 
sometimes dilated at the base of each costulo. Sori usually 
present on almost all veins, from the base half-way or more 
to the edge, the indusia thin but persistent; on short narrow 
lobes with close veins the son may be almost confluent. 

The long narrow black-edged toothed scales, the usually 
prickly stipes, and the deeply cut narrow toothed lobes are 
characteristic of this species. 

Selangor. Klang Gates, F.D. 14602 (Ingram). 
Ginting Simpah, 1,500 ft., Hume 8551b (Herb. 
F.M.S. Mus.), S.F.N. 9982 (Burkill). 

Negri Sembilan. G. Angsi 950 ft. S.F.N. 11515 
(Md. Nur). Senaling Inas F.R., in small clear¬ 
ing, S.F.N. 9770 (Holttum). 

Penang. N. of Western Hill, 2,000 ft., S.F.N. 19776 
(Holttum). Penara Bukit, 2,000 ft., S.F.N. 
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19342 (Holttum). No loc., abundant, C. Curtis 
10135. 

Perak. Ulu Temango, Ridley 14206. Ulu Bubong, 
King’s Collector 10849. 

Pahang. Raub, S.F.N. 14103 (Best). Telom, Ridley 
13975. Kuala Tahan, Ridley 2,100. S. Sat, 
S.F.N. 22089 (Henderson). Robinson Falls, 
4,000 ft., S.F.N. 23262 (Holttum). Boh Planta¬ 
tions, 4,000 ft., S.F.N. 32937 (Md. Nur). C. 
Highlands, 5,000 ft., S.F.N. 23518 (Holttum) 
S.F.N. 31295 (Holttum); 4,800 ft., S.F.N. 23361 
(Holttum). 

In Malaya, this species is common by the edge of forest 
in moist ground, especially by streams, never in the heavy 
shade of high forest. It is especially characteristic of the 
mountains between 2,000 ft. and 4,000 ft., occurring 
abundantly by roadsides, but occurs also in low couutry 
and at higher elevations. In very moist slightly shaded 
situations in mountain valleys it sometimes attains a very 
large size, with broader and thinner leaflets than commonly, 
but I cannot see any clear specific distinction between these 
and the smaller leaves of firmer texture. The upper parts 
of larger fronds are much like the smaller fronds. 

I have not examined any Indian specimens, and I do 
not know how far the specimens described by Beddome as 
D. polypodioides and D. asperum would agree with Malayan 
plants. D. polypodioides, as I understand it, is certainly 
a very widely distributed species. I have seen specimens 
which I would so name from N. Siam, Hainan, the 
Philippines and New Guinea. 

As regards the identity of Blume’s two species. D. 
asperum and D. polypodioides . I follow both Raciborski and 
the recent work of Backer and Posthumus in uniting them, 
using the name polypodioides, though I think it is a pity 
that the more appropriate name asperum was not chosen. 
Van Alderwerelt van Rosenburgh suggested various differ¬ 
ences between Blume’s two species, but I do not find that 
these differences are constantly associated in Peninsula 
specimens. As above noted, habitat appears to have a 
considerable influence on size and other characters. 

14. Diplazium Prescottianum (Wall.) Moore, Index 156. 

1859. Aspidium Prescottianum Wallich, Catalogue 

No. 235 (nomen); Hooker, Spec. Fil. 3: 251. 1860. 

The type of this species was collected in Singapore, and 
agrees with the other Singapore specimens quoted below. 
These may be described as follows. Scales on bases of stipes 
brown, entire, about 1 5 mm. wide at base. Pinnse to about 
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14-jugate below* the lobed doltoid apex of the lamina, texture 
firm. Lowest pinna 1 on stalks to 0 mm. long, upper sessile 
or adnate. Lower pinna? to 21 cm. long and 1 8 cm. wide, 
base unequal, rounded above, rounded or euneato below; 
upper pinna 1 with broadly cuneate auricled upper base, and 
narrowly cuneate lower base. Edges ol pinna crenate or 
slight!g lobed, lobes slightIg toothed or entile, the auricle 
at the base ol th< upper pinna 1 more or less separated bg 
a sinus horn tin rest oj the pinna (in the type with a few 
similar lobes following it, cut nearly to the costa). Veins 
oj largest pinmy in pinnate groups, S-' t veinlets on each side 
of the main rein, 6 veins in each group so/ iferous. sorus 
on basal acroscopic* vein diplazioid, others not; sori from 
near base of vein to near margin. 

The other specimens differ in the width of the pinnae, 
which are up to 3 8 cm. wide, and some of them in the entire 
lack of an auricle on the upper base of the upper pinnae. All 
agree in the character of the scales, the stalks of lower 
pinna 1 , the slight lobing or crenation of the edges of the 
pinna?, and the number of veins and sori in each group. 
The species appears to be related to D. montanum v.A.vR. 
(and I). pallidum Bl.), but differs in larger brown scales, 
more lobed edges to pinna 1 , and many more soriferous veins 
in each group. From D. subintegrum it differs in shorter 
pinna-stalks, more lobed edges, more veins and sori in each 
group. 

Specimens in Singapore Herbarium:— 

Singapore. Between Bukit Panjang and Woodlands, 
Matthew; Toas, Ridley s.n. 1892. 

Selangor, dinting Simpah, Hume, F.M.S. Mus. 
9(565, 9347, 8997, 9677. 

Perak. Kinta, 1,500-2,000 ft., Kunstler 7146. 
Larut, 2,000-;),000 ft., Kunstler 2391. Kinta, 
Curtis 3369. 

Siam. Patani, 540-700 m., Eryl Smith 1930; 260 
m., Eryl Smith 1927. Koh Chang, Marcan 1268. 

15. Diplazium procumbens Ilolttum sp. nov. Fig. 4. 

Uhizomu procumbens, c. I cm. diametro. Stipites ad 
80 cm. longi, in sicco sonlides vel straminei, glabrescentes, 
basibus squamarum deciduarum leviter asperuli, in juven- 
tute squamis parvis lincari-lancoolatis, fuscis, margine 
leviter dentatis (non nigris) vestiti. Lamina deltoidea, 
bipinnata, ad c. 80 cm. longa et c. 80 cm. lata; pinnae 
maxima? 50 cm. longa? et 20 cm. latae. Pinnulae sessiles vel 
infimis stitipatae (stipites 3 mm. longi), maximae 2-5 cm. 
latae, basi truncatae, apice acuminatae, % ad costam lobatae; 
lobi maximi basi 7 mm. lati, oblongi, cum costa angulum 
fere rectum formantes, apice rotundati, margine apicem 
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Pig. 4. Diplazium procumbens. On left, pinnules from different 
fronds, and on right enlarged portions of each to show 
veins and sori. Below, the procumbent rhizome. 

versus leviter dentati. Venulse ad 7-jugate, in lobi maximi 
omnes furcate, in lobi parvi plerumque simplices, coste 
squamulis paucis parvis lanceolatis brunneis dentatis 
munite. Sori e costa in y^-2/li longitudine venularum 
sedentes, sorus infimus acroscopicus plerumque diplazio- 
deus; indusia tenuia xnembranacea. 

Typus: Fraser’s Hill, 4,000 ft., S.F.N. 3650:5 
(Holttum). 

'This species resembles D. latisquamatum in appearance, 
but differs in its narrow slightly toothed scales (round and 
entire in D. latisquamatum), procumbent rhizome, hardly 
muricate stipes, usually broader, more acuminate pinnae, 
more copiously forked veins and longer sori with very thin 
indusia. It is abundant in the moist shady valleys, near 
streams, on the Pahang side of the divide at Fraser’s Hill, 
and has not yet been found elsewhere. 
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Specimens in Singapore Herbarium:— 

Fraser’s Hill, 4,000 ft., S.F.N. 8844 (Burkill & 
Holttum), S.F.N. 11478 (Holttum), S.F.N. 
21645 (Holttum), S.F.N. 37201 (Addison), s.n. 
Comer 12.8.37. 

16. Diplazium riparium llolttum sp. nov. Fig. 5. 

Ivhizoma biove erectum. Stipites ad 50 cm. longi, in 
vivo vi rides, in sicco brunnei fusci, basi squamis lanceolatis, 
fere nigris, intogris, 1-5 mm. longis, 1-5 mm. latis, vestiti, 
cetera nudi. Lamina pinnata, pinnae laterales ad 5-jugatse 
(superiores uonnunquam loviter adnatae), pinna terminalis 



Fig. 5. Diplazium riparium, type; outline of frond. On left, below, 
detail of venation and sori, enlarged. 
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ceteris similis, rachis non prolifera. Pinnae maxima? ad 29 
cm. longae et 7 cm. lata?, brcvissime stipitatse vel scssiles, 
basi subaequaliter cuneatoe, margine fere integrse, apicem 
versus subito augustatse et plus minusve caudata 4 , cauda 
ad 2 cm. longa; costa subtus rotundata, in sicco brunnea 
vel fusca, nuda, supra in sicco canaliculata; venae angulum 
plus quam 60° cum costa formantes, rarissimc anastomos- 
antes, in fasciculis parvis glomerata?; fasciculus ex vonis 
tribus constatus, vena medialis furcata (saepo bis furcata); 
sori 3-4 pro fasciculo, sori venarum lateralium e costa fere 
ad marginem extensi, ceteri breviores, omnes prope 
marginem terminati. 

Typus: Selangor, Semenyih, Hume 8186 (Herb. 

F.M.S. Mus.). 

This species agrees with D. xiphophyllum , as 1 under¬ 
stand it, in Malaya, in its entire scales and rather large 
subentire pinnae. It differs from D. xiphophyllum in the 
following characters: stipe and rachis darker when dry 
(stramineous in D. xiphophyllum) ; scales shorter, darker; 
fronds much shorter; pinnae to about 5 pairs only, shorter 
and broader, almost or quite entire on old plants; anasto¬ 
mosis of veins rare, veins at more than 60° to midrib in 
mature plants, the ends of the veins uniting with a 
cartilaginous margin; rachis not gemmiparous. 

Young plants have the first fronds simple, later fronds 
with one or more pairs of lateral pinnae, which halve 
distinctly toothed margins, especially towards apex, fertile 
from an early stage (on pinnae from 9X2 cm.), the lateral 
veins often making a smaller angle to the midrib than in 
the larger pinnae of mature plants. 

This is a fern of the lowlands only, in forest near 
streams, usually in wet places and often on stream banks. 
It has also been found in the low country of E. Sumatra 
and Sarawak. It has usually been referred to I). 
bantamense, from which it differs in its entire scales and 
lack of buds on the rachis, also in young plants not having 
hastate or cordate fronds. It also resembles D. Don ia mint, 
but this also (so far as specimens available indicate) has 
toothed scales. It may be very near D. alternifolium from 
Java, but appears to differ in more entire pinna; and in 
fewer veins in each group (D. alternifolium has usually 
3 pairs of lateral veins in each group, often all soriferous); 
I have not seen scales of D. alternifolium. 

Specimens in Singapore Herbarium:— 

Perak. Upper Perak, 300 ft., L. Wray Jr. 3590 
(young), 3650. B.P.D. 300-500 ft., King’s 
Collector 7894. 
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Pahang. Near K.' Teku, 500 ft. (young plant), 
S.F.N. 20792 (Holttum); S. Cheka, young plant, 
S.F.N. 21780 (Holttum); Montakab, West, 
S.F.N. 21558 (Holttum). 

Kelantan. Ulu S. Ketch, Md. Nur, s.n. 14.2.21. 

Trengganit. K. 11 rang, S.F.N. 15:>2:? (Holttum). 

Selangor. Somenvih, Hume, F.M.S. Mus. No. 8186 
(Type). 

Malacca. Ayer Kerch, Ridley s.n. Dee. 1899. Ayer 
Punas, Itidlcy 1587. 

Sungei UJONG. No loc., Alvins 5282. 

Joiiore. Uhl Sedili, Holttum, s.n.. May 1932; foot 
of G. Panti, 200 ft., S.F.N. 18301 (Holttum). 

Singapore. Hullett s.n. Jan. 1881. 

Sumatra. East Coast, general region of Marbau, 
Rahmat si Toroes 222. 

Sarawak. No loc., Bishop Hose s.n., 1890. 

17. Diplazium silvaticum (Boiy) Sw. Syn. Fil. 92. 1806. 

Callipter is silvalieo Bory, Voy. 1: 282. 1804. 

Stock short, erect. Scales on young fronds and bases 
>i stipes very dark, io abend 10 mm, long ami 1-5 mm. wide, 
i fosely and distinctly toothed, teeth often forked (see fig. 1). 
Stipes to about 40 cm. long. Frond simply pinnate, to 
about 50 by 20 cm., pinna 1 numerous, lower stalked to about 
5 mm., upper sessile; lowest pinner with upper base 
subtruncatc, lower base evneutte; upper pinner with base 
broadly evneate to truncate, more or less auricled above but 
not below; pinnae to about 12 cm. long and 3 cm. wide 
(commonly less), apex acuminate, edges lobed to about i/t 
distance to costa, texture thin: lobes oblique, about 5 mm. 
wide, veins in pinnate groups with 3-4 pairs of lateral 
veins; sori from near base of veins •“(/) or more towards 
edge, sorus on acroscopic basal vein diplazioid, sometimes 
sorus on next acroscopic vein also, other sori simple. 

This species, which 1 believe I have correctly identified, 
occurs throughout Malaya, bat is not always easy to 
distinguish from I), ere natoserratum. It differs from D. 
rrenatoserratum in having broader pinna 1 of thinner 
texture, not auriculate on the lower base, and by the larger 
and closely and distinctly toothed scales, the teeth often 
forked. Some specimens approach D. malaccanmn in 
appearance; they are distinguished by their toothed scales 
(scales of D. malaccanum are entire). 

D. silvaticum was originally described from Mauritius. 
Malayan specimens, according to Christensen (Dansk Bot. 
Ark. 7: 82. 1930), are very close to the type. This must 
be reckoned one of the most widely distributed species of 
the genus. Ceylon specimens in the Singapore herbarium 
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have scales like Peninsula plahts, but have more ample 
fronds than any Malayan specimens. How far eastwards 
the species extends, 1 do not know. A Java specimen in 
the Singapore herbarium (quoted below) .agrees quite well 
with Peninsula specimens. 

Specimens in Singapore Herbarium:— 

Singapore. Hullett s.n. (2 sheets). 

Paiiang. Tahan River, Ridley 5818. S. Cheka, 
Holttum s.n., 26.4.31. Tembeling, S.F.N. 21701 
(Holttum). Base K. Glanggi, S.F.N. 22122 
(Henderson). 

Selangor. Woods Batu Caves, Ridley s.n., Dec. 
1891 (?). Klang Cates, F.M.S. Mus., Hume 
7117. 

Perak. Upper Perak, 300 ft. Wray 3626, 3591. 
Gapis Pass, Curtis 1360. 

Kelantan. Gua Panjang, Gua Ninik, S.F.N. 19198 
(Henderson). 

Kedah. Langkawi, G. Raya, Curtis s.n., Sept. 1890. 
48 mile Jeniang Road, S.F.N. 35995 (Kiah). 

Java. Djember, inter G. Boto et Tjuramamis, 600 
m., Backer & Posthumus s.n. 11.3.29. 

Siam. Chawng (7° 35'), S.F.N. 24382 (Kiah, 
doubtful). Betong, Patani, 440 m., Eryl Smith 
1929. 

18. Diplazium simplicivenium Holttum sp. nov. Fig. 6. 

Rhizoma breve erectum. Stipites 1 m. longi vel ultra, 
basin versus basibus squamarum deciduarum asperuli; 
squamae 2 cm. longae vel ultra, prope basin 1-2 mm. latae, 
fuscae, marginse dentatae, dentes simplices. Lamina 15 m. 
longa et 1 m. lata vel ultra, bipinnata. Pinnae adjacentes 
c. 15 cm. inter se distantes, obliquae; pinnae maximae 65 cm. 
longae et 20 cm. latae; pinnula* liberae ad 20-jugataj, sub 
apicem lobatum laminae; pinnulce maximae 12 cm. longa*, 
2 cm. latae, fere sessiles, basi truncatae (non auriculata*), 
apicem versus acuminatae, e margine % costam versus 
lobatae; lobi truncati, c. 7 mm. lati, leviter obliqui; vena* 
c. 5-jugatae, omnes simplices; sori e basi vena rum vel 

ultra marginem versus extensi; textura laminae tenuis, vena* 
utrinque distinctissimae; costae subtus (plerumque basin 
versus) squamis par-vis paucis brunneis, margine fere 
nigris, munitse. 

Typus: Fraser's Hill, 4.000 ft. alt. S.F.N. 36507, leg. 
Holttum. 

This species differs from D. dilatatwn in the following 
characters: wider and longer scales of coarser texture; veins 
all simple (some may be forked on transition pinnae near 
apex of frond, but none on the typical larger pinnae, even 
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Fig. 6. Piplazium simplicivenium. Below, single pinnule from large 
pinna. Above, two lobes enlarged to show venation 
and son. 

of very large fronds) ; usually not more than 5 pairs of 
veins: sori occupying ! | or more of the length of the veins. 

D. simphni cnium occurs in moist shady valleys near 
streams; it has been found on the Main Range, the Taiping 
Hills, and on (1. Senyum in Pahang, also in Lower Siam. 
Some specimens from Borneo agree in having simple veins, 
hut they have much wider pinnules than Peninsular 
specimens and 1 doubt their identity with this species. 
Specimens in Singapore Herbarium:— 

Perak. No loo. Hullott s.n., 1881. Larut, 1,000- 
1,500 ft., King’s Collector 2346; 1,500-2,000 ft. 
King’s Collector 2214. Temango, Ridley 14211. 
G. Bubu, 600-800 ft., King’s Collector 8420. 
Pahang. Tras Valley, 3,800 ft., S.F.N. 21636 
(Holttum). Base of G. Senyum, S.F.N. 22388 
(Carr). 

Selangor. Ginting Simpah, Hume 9110 (F.M.S. 
Mus. Herb.). 

Lower Siam. Khaw Poh Hill, Khsum, 1,200 ft., 
S.F.N. 3829 (Haniff & Nur). 
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19. Diplazium sorzogonense Prdsl, Tent. Pterid.: 111. lS3<i 

Asplenium sorzogonense Presl, Rel. Hsenk. 1: 45. 

1825. 

Stock short erect. Stipes to c. 60 cm. long, scalv at 
base ivith long narrow entire scales, scales dark bnnvn, 
sometimes with black edges, to about 15 cm. by 1 5 mm.; 
rest of stipe and rachis sealu with venj not row (lurk huit- 
like scales. Lamina simply pinnate, to about 80 by 10 cm., 
pinnae to c. 20-jugate below pinnatifid apex of frond; Iowa 
pinnie very shortly stalked, upper sessile, bases tiuncato or 
subtruncate, apices acuminate, margins lobed :! | or moie 
to costa in lower pinnse, less deeply in upper ones; loins 
almost at right angles to costa, oblong, ends rounded and 
slightly toothed, 4-6 mm. wide above base; texture firm. 
drying rather dark; largest pinna to 25 X 5 cm., commonh 
less, veins in the lobes to about 10 pairs, all simple, basal 
Vi usually free of sori; sori reaching almost to margin, tin 
lamina below the sot us depressed, the deptession with a 
distinct margin on the dried frond. Sori usually all simple 
near the base of a pinna, the acroscopic basal sorus of each 
lobe diplazioid towards apex of pinna. Indusia firm, 
persistent, rolled back when sorus is mature. 

This species is found throughout Malaya, in lowland 
and mountain forest to 4,500 ft. altitude. It is a very 
widely distributed species, and though somewhat variable 
is always recognizable by the fibrillose stipe and rachis and 
the peculiar impressed sori, which I have not found in any 
other Diplazium of this region (except slightly in D. 
subserratum). 

D. sorzogonense differs from D. speciosum in having 
entire scales, fibrillose rachis, and in the impressed sori. I 
think that the two species have sometimes been confused. 

Specimens in Singapore Herbarium:— 

Singapore. Stagmount, Ridley s.n., 1907; ltidle\ 
11271. Bukit Timah, Ridley s.n. 1897. Manila> 
Itoad, Corner s.n., 20.10.29. 

Perak. Kinta, 1,500-2,000 ft., King’s Colkvto 
7151. Taiping, Scortechini, March 1881. Tapab, 
Ridley 14023. 

Selangor. Kwang, Rid lev 13132. 

Pahang. Fraser’s Hill, 4,000 ft., S.F.N. 11198 (M<1. 
Nur) ; s.n., Holttum 20.3.29; s.n., Holttum 
31.12.39. Cameron Highlands, 4,500 ft., s.n., 
Holttum 21.5.36. G. Rokam, P. Tioman, 2,000 
ft., S.F.N. 18612 (Henderson). 

Penang Hill s.n. Dec. 1881, Hullett. S.F.N. 19302 
(Holttum). 

Kedah. G. Lang 2,000 ft., S.F.N. 35012 (Kiah). 
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20. Diplazuun speciosum Bl. Enum. 15)3. 1828. 

Stock short erect. Stipes to 60 cm. long - , clothed at 
the base with shin nit/ In own scales with toothed hut not 
blackened edges, about 7.' cm. long and 1 nun. ii'idc at 
base; re si of stipe and inches e/leibie scent. Lamina pinnate, 
to about 70 X 25 cm. pinna' to about 20-pitot to, to 20 cm. 
long; and 35 cm. wide, lower pinna? on stalks to 4 mm. long:, 
upper sessile, base truncate (on lower pinna 1 sometimes 
narrow 1 ), apex acuminate, margins lobed men < than •‘t'j wag 
to costa in lower plume; lobes 4-5 mm. wide above base, 
slightly oblique, oblong, ends rounded, edges shortly toothed, 
texture firm, drying rather dark brown; re Ins to 10 pairs 
n each lobe, simple, sou fienn base ot veins oro 2/.3 their 
length, not impi< j ssed, often all simple, the indusiei thin but 
arm, not rolled back when sorus is ripe. 

In Malaya this species lias only been found on G. Tahan, 
specimens from which differ from Kinabalu specimens in 
wider lobes of the pinna 1 ; Peninsula specimens agree 
however with that from Ml. Dulit, Sarawak, quoted below. 

D. specieisum has much the general appearance of D. 
sot zogeme use, but lacks the fibrillose scales on stipe and 
rachis, has toothed scales at the bases of the stipes, and has 
sori not impressed. The lobes of the pinnse are also rather 
more deeply cut and more strongly toothed. 

Specimens in Singapore Herbarium:— 

Pahang. Gunong Tahan, Ridley 15991; 5,000 ft, 
Haniff & Nur. S.F.N. 7953; 4.500 ft., S.F.N. 
20747 (Holttum). 

Borneo. Dulit, C. Hose, Herb. Bishop Hose. Kina¬ 
balu, 5,000 ft., S.F.N. 25444 (Holttum). 

Var. major (Bedd.) Holttum stat. nov. 

D. sorzogonense v. major Bedd. Suppl. 40. 1892. 

Differs from the typical form of the species in having 
fronds to 1 50 m. long, pinna? to 6 8 cm. wide, the lobes more 
acute and more strongly toothed, veins to 13 pairs, mostly 
forked. 

Perak. G. Bubu, 5,000 ft., King’s Collector 7403 
(type of variety); G. Bubu, 5,000 ft., Wray 
3862. 

Pahang. Pine Tree Hill, 4,500 ft., S.F.N. 36508 
(Holttum). 

Sumatra. G. Sibayak, 5,000 ft., S.F.N. 15457 
(Holttum). 

The type of Beddome’s variety clearly belongs to this 
species and not to D. sorzogonense. It is a veiy fine fern 
and might perhaps rank as a species. 
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21. Diplazium subintegrum Holttum, Gard. Bull. S.S. 9: 

125. 1937. 

Stock short erect. Scales on stipes biown, < ntix, t>, 
about 1-5 cm. by 2 mm. Stipes to 80 cm. long, pulo when 
dry. Frond simply pinnate, to about 70 cm. long; piiuuc to 
about 16 pairs, the apical lamina murowly deltoid, lobed at 
the base. Pinnse to 24 by 2-5 cm., lowest stalked to 1 ,7 cm., 
upper 2 or 3 pinnse only sessile; bases almost equal, of 
lower pinnse narrower, cuneate; edges toothed, apices 
acuminate. Veins forked near the costa, the upper branch 
always simple, the lower branch forked 1-4 times; sori on 
upper branch from base 2/3-% of way towards margin, 
diplazioid, usually also on one branch only of the lower 
vein, simple. 

A mountain species, related to D. niontanum ax\d D. 
pallidum, differing from the latter in larger brown scales, 
longer stalks and narrower bases of pinnse, more branched 
veins and normally diplazioid sori; differing from I), 
montanum also in the narrowly deltoid lobed apex of the 
lamina. This species appears to be confined to the Main 
Range of the Malay Peninsula and the Taiping Hills, sit 
3,000-5,000 ft. The specimens in the Singapore Herbarium 
were cited with the original description quoted above; no 
more have since been acquired. 

22. Diplazium subserratum (Bl.) Moore, Index 338. 1862. 

Asplenium subserratum Bl. Enum. 174.1828. 

Stock slender, erect or decumbent. Stipes slender, 
clustered, 10-20 cm. long, glabrescent, clothed when very 
young with small very dark scales, 2-3 mm. long and less 
than 1 mm. wide, the edges very shortly toothed. Lamina 
simple, to about 50 cm. long and k cm. unde, narrowed 
gradually to the base which is suddenly contracted from a 
width of a few millimetres, and very gradually to the 
acuminate apex; margins entire or irregularly undulate, 
toothed towards apex; texture very firm. Midrib grooved 
above, prominent beneath and bearing scattered dark brown 
ovate-lanceolate scales 1 mm. long or less; scales also on 
some of the lateral veins beneath. Veins in small groups at 
an angle of about 60° to the midrib, the groups about 5 mm. 
apart. Each vein-group formed by forking at the midrib, 
the acroscopic branch being simple and the lower forked 
2-4 times again; the simple acroscopic branch usually sori- 
ferous and often one, more rarely two, branches of the 
basiscopic vein also. Sori on acroscopic vein diplazioid, 
varying in length, often from the base almost to the edge 
of the lamina; other sori simple and shorter; indusia film, 
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persistent, when old rolled back as in D. soizogoneuse, and 
leaving a faint mark on the lamina to show their size and 
position when young. 

This species in Mala\a is confined to moist shady 
mountain \alloys, near streams. It is the oifiv Malayan 
species \.ith narrow simple fronds, and so is easy to 
recognize. Young plants have fronds which are dissected 
to the midrib, indicating a probable origin from a pinnate 
ancestor. The '-e,semblance of the indusia to D. soi zogone me 
.s interesting. 

D. snbsen utinn is probably allied to />. lanccum of 
India and China, but is larger, and has a shelter rootstock 
which is more or less erect with tufted fronds; the scales 
also appear to be smaller. 

23. Diplazium tomentosum Bl. Enum. 192. 1?28. 

Stock short, erect. Scabs on stipes to about { mm. 
tong and i,g mm. wide, acuminate, dark to medium brown, 
the edges lingular but hardly toothed. Stipes to c. 10 cm. 
long, fi and to about 35 by 15 cm., pinna? many, lowest 
shortly stalked (to 3 mm.), upper sessile or adnate; lowest 
pinnx hugest, somewhat deflexed and cut red, widest 1/3 
from base, base narrow, apex acuminate, to 3 cm. wide; 
middle and upper pinnx narrowci, with parallel sides, 
almost at right angles to rachis, slightly curved, base 
truncate, auricled above, broadly cuneate below. All pinnx 
of large jionds deeply lobe el (half way or almost to the 
costa), lobes c. 3 min. wide above the base, at an angle 
of less than 60° to the costa, their edges slightly toothed at 
the tip. Veins pinnate in the lobes, the veinlets usually 
forked, up to 7 pahs or more, ojten all or almost aV veins 
soriferous, the lowest acroscopic vein with sorus directed 
towards the main costa or diplazioid. Texture firm, drying 
very dark; rachis and costs beneath densely cove ire 1 with 
short nudticcUiilai hairs with pole cells and dark brown 
cross-walls. 

Young plants have almost entire pinnae; these approach 
D. crenaloseiraturn in appearance but are distinguished by 
their more hairy rachis and costae beneath, usually narrower 
more pointed pinna;, more deflexed, shorter-stalked lowest 
pinnae which are broadest near the middle, and darker colour 
on drying. Fully developed plants, with their deeply lobed 
pinnae and deflexed almost elliptical lowest pinnae are quite 
distinct. 

D. tomentosum is closely related to D. velutinum, a 
mountain plant with more deeply dissected, though hai'dly 
larger fronds. The tomentum of both is of the same 
character. 
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D. tomentosura is a common species in lowland and 
mid-mountain forest throughout Malaya; it seems unneces¬ 
sary to enumerate all the manv specimens. 

24. Diplazium velutinum lloltlum Gard. Bull. S.S. 9: 126. 

1937. 

Caudex shoil ei'ect. Stiprs to 10 cm. long (commonly 
about 20 cm.), clothed throughout irith scattrxd multi¬ 
cellular brown hairs, and towards the base with narrow 
almost black entire scales, scales to about 1 cm. long and 
barely 1 mm. wide at the base. Lamina Inpinnate, to about 
25 cm. long and 15 cm. wide, the raehises arid costre beneath 
densely clothed with brown hairs like those on the stipe, 
with a few small narrow scales. Free pinna' 12-15 pairs, 
the sub-basal largest, the upper ones gradually reduced and 
grading into the lobed apical lamina. Largest pin rue e. ft 
cm. long and 3 cm. wide (commonly about 6 by 2 cm.), 
subsessile, narrowed from tiuncate base to acute or 
acuminate apex, pinnate towards the base only, for the rest 
lobed almost to the costa, the pinnules or segments at right 
angles to the pinna-raehis at the base, gradually more 
oblique towards the apex. Free pinnules few, the rest more 
or less broadly adnate to the pinna-rachis; largest pinnules 
about 12 mm. long and 4 mm. wide, base unequally cuneate, 
margins serrate or lobed as much as half-way to the costule, 
apex rounded, texture very firm. Veins in pinnules or 
pinna-lobes 7-10-jugate, mostly forked; sori on basal 
-2/3 of veinlets; in the largest pinnules several diplazioid 
sori, in smaller pinnules only one such sorus; indusia thin, 
broad, persistent. 

This species, closely related to D. tomentosum but much 
more deeply dissected, has hitherto only been found in the 
moist shady valleys at Cameron Highlands, 4,800-5,000 ft. 
above sea level. No further collections have been made 
since my paper above quoted. 

25. Diplazium xiphophyllum (Baker) C. Chr., Ind. Fil. 21L 

1905. 

Asplenium xiphophyllum Baker, J. Bot. 1879: 10. 

Stock short, erect. Stipes to 70 cm. long, drying pah, 
clothed at the base with dull brown entire scales to 1 5 cm. 
long and 2 mm. or more wide at the base. Lamina simply 
pinnate; pinnae in adult plants to 72 pairs, terminal pinna 
like the rest, texture thin, colour light green when fresh, 
light brownish when dry; lower pinnae on very short stalks 
(2 mm. long), uppermost slightly adnate to rachis, with 
buds sometimes in their axils. Largest pinme to about 35 
by 6 cm., elliptical, narrowed gradually to the slightly 
unequal base and more abruptly to the acuminate-caudate 
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apex; edges slightly and irregularly toothed throughout; 
midrib pale, prominent and glabrous beneath, lateral veins 
in small groups, at }J° to the midrib, commonly of one 
basal pair and one central vein which is forked, one or both 
of its branches also forked; veins occasionally anastomosing 
near margin but never copiously anastomosing, ending 
distinctly irithin the margin and not united to it. Sori on 
basal pair of veins in each group, from near midrib to near 
margin, on other veins shorter, commonly 3-4 sori on each 
vein-group, the sorus on the anterior basal vein only 
diplazioid. 

The above description applies to ferns found in the 
Malay Peninsula. The type of the species D. xiphopkyllum 
is from Borneo (Labuan, coll. Burbidge, at Kew), and shows 
a frond of a young plant with narrow pinnae, and detached 
pinnae from a mature plant, these being 30 by 3 cm. There 
is therefore some doubt whether the Peninsula plant 
(matched also by the Kinabalu specimens quoted below) is 
really this species, more especially as young plants from 
Malaya have quite broad pinnae. I do not, however, know 
any other species to which our fem could be referred. 

D. xiphophyllum, as here interpreted, is a fern of 
lowland and mid-mountain valleys, the highest altitude 
recorded in Malaya being 3,000 ft. It is fairly constant 
in character, differing from D. riparium in its much larger 
size and in other points mentioned under that species. 
There is one aberrant collection, that of Burkill from Ulu 
Chineras, which has long narrow pinnae (to 3-8 cm. wide), 
long acuminate with edges more deeply toothed than 
normally, the vein-groups less branched and without 
anastomosis, and fewer sori in each group. 

Specimens in the Singapore Herbarium:— 

Siam. Patani, 160-350 m., Eryl Smith 1922; Khao 
Hum, Eryl Smith 618. 

Perak. No loc., Herb. Mus. Perak 234; Jor Camp, 
Henderson F.M.S. Mus. 10833; Waterloo, Curtis 
1361 p.p.; Larut, 3,000 ft., King’s Collector 2698; 
Temango, Ridley 14227. 

Pahang. Ulu Chineras, K. Lipis, S.F.N. 15692 
(Burkill). 

Selangor. Ginting Peras, Ridley 7833; Ginting 
Simpah, 2,000 ft., S.F.N. 34310 (Md. Nur), 
1,500 ft., Hume 8782, 8777, 8542; Kajang, 
Symington 24200 (F.D.). 

Borneo. Kinabalu, 5,000 ft-, Clemens 29406; 3,500 
ft., S.F.N. 25258 (Holttum). 
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List op Collectors’ Numbers Cited 
(The figures in brackets refer to the nurnbns given 
to the species in this papei) 


S.F.N. 
3829(18) 
7953(20) 
8844(15) 
9770(13) 
9876(2) 
9982(13) 
10018(2) 
11007(10) 
11198(19) 
11473(2) 
11478(15) 
11515(13) 
11563(11) 
14103(13) 
15323(16) 
15403(5) 
15457(20 var.) 
15692(25) 
17978(2) 
18301(16) 
18583(12) 
18612(19) 
19302(19) 
19342(13) 
19346(2) 
19498(17) 
19776(13) 
20554(2) 
20747(20) 
20792(16) 
21636(18) 
21645(15) 
22089(13) 
22388(18) 
22422(17) 
23262(13) 
23340(2) 
23361(13) 
23518(13) 
23620(5) 
24382(17) 
24558(16) 
24703(12) 
24704(17) 
24780(16) 
25258(25) 


25444(20) 
31194(9) 
31295(13) 
31334(5) 
32937(13) 
34310(25) 
35012(19) 
35995(17) 
36503(15) 
36504(10) 
36505(2) 
36507(18) 
36508(20 var.) 
37159(2) 
37201(15) 
Ridley 
1587(16) 
2167(12) 
2400(13) 
5818(17) 
7833(25) 
7843(9) 
7852(9) 
8139(12) 
8652(9) 
11271(19) 
13432(19) 
13975(13) 
14023(19) 
14206(13) 
14209(12) 
14211(18) 
14227(25) 
14229(2) 
15991(20) 
King’s Collector 
(Kunstlcr) 
2214(18) 
2346(18) 
2391(14) 
2698(25) 
7146(14) 
7151(19) 
7403(20 var.) 
7894(16) 
8420(18) 
8797(9) 


10849(13) 

10959(12) 

Hume ( Ilub . 
F.M.S. Mus.) 
8551C(13) 
7117(17) 
8186(16) 
8542(25) 
8777(25) 
8782(25) 
8997(14) 
9110(18) 
9347(14) 
9665(14) 
9677(11) 

Cult is 
1352(8) 
1360(17) 

1361 p.p. (2) 
1361 p.p. (25) 
3369(14) 
10135(13) 

Etyl Smith 
618(25) 
1198(5) 
1922(25) 
1927(11) 
1929(17) 
1930(14) 
1948(12) 
Forest 
D( part mail 
14602(13) 
21200(25) 

Herb. F.M.S. 

Mus. 

10833(25) 

Wray 
3590(16) 
3594(17) 
3616(2) 
3626(17) 
3862(20 var.) 

Haniff 

4047(12) 

Alvins 

3282(16) 
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CARPET GRASS, AXONOPUS SPP. 


By R. IS. Jagoe 

Data/list, I)( prn'hnt nt oj Agriculture, S.S. &• F.M.S. 
Introduction 

For many years the apparent difference between 
broad-leaved and narrow-leaved forms of Axonopuu 
compressus, or Carpet grass, has not been generally 
regarded as of specific rank, although the names Paspalum 
platycaule Poir. for the broad-leaved form, and Paspalum 
compression, for the narrow-leaved form, have been used 
by some persons. The original Paspalum compressum, 
Swartz., is however, undoubtedly the broad-leaved grass. 

Those two Carpet grasses have now been recognised 
as distinct species, the broad-leaved form retaining the 
present name (Axonopus compressus Beauv.), while 
Miss Agnes Chase, an American authority, has defined the 
narrow-leaved grass as a new species, and named it 
Axonopus aj]inis, as follows:— 

Axonopus affinis, sp. novo. 

Ab Axonopo compresso differt: Culmis et stolonibus 
gracilioribus, laminis augustioribus; spiculis brevioribus, 2 
mm. longis, obtusis vel subacutis. (Culms and stolons more 
slender, leaf-blades narrower; spikelets shorter, 2 mm. long, 
obtuse or sub-acute). 

“The plants are more tufted than in A. compressus , 
sometimes forming dense mats with short rhizomes, and 
the flowering culms in such colonies are relatively few. 

Stolons slender, the internodes short, and the leaf-blades 
(usually) not conspicuously shorter than those of the culms, 
as in A, compressus. 

Culms erect or geniculate ascending, slender, nodes 
glabrous (?) sheaths compressed, on the average narrower 
than those of A. compressus , leaf-blades flat or folded, 2 to 
C mm. wide. 

Peduncles very slender 1 to 3 within uppermost sheath 
of flowering culm, finally elongate; racemes 2 to 4; 2 to 30 
cm. long, spikelets oblong-elliptic rather more plump than 
in A . compressus , 2 mm. long, 0-8 to 0*9 mm. wide, blunt or 
abruptly acute. The glume and sterile lemma equal, covering 
the fruit or slightly pointed beyond it, 4 nerved, mid-nerves 
suppressed, sparsely silky-pilose at base and summit, and 
sometimes along the nerves. Fruit pale, 1-7 to 1*8 mm. long, 
blunt.” (Agnes Chase). 

History 

Axonopus compressus, Beauv., is a native of the West 
Indies and tropical America, and has spread to Florida and 
Louisiana in the United States. It was introduced to 
Singapore about 1895 to 1900, for Ridley refers to Paspalum 
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platycaule in 1908 as “lately established in Singapore”, since 
when it has spread to all parts of Malaya, thriving under 
light or medium shade. 

Axonopus affinis. Chase, is a native of the southern 
United States, and is common in the southern States from 
Carolina to Texas. This species was introduced as "Carpet 
grass” to the Central Experiment Station, Serdang, in 1921, 
seed being sent to the Department of Agriculture bv the 
late Professor C. V. Piper of the Agronomy Section of the 
United States Department of Agriculture. It has been 
distributed to many parts of the peninsula, but has not 
yet spread widely. 


Descriptions 

The two grasses are readily distinguished, although the 
broad-leaved species, A. compressus, in some circumstances, 
such as dry, shady conditions, produces long comparatively 
narrow leaves, little different superficially from those of 
A. atfmis. 

The distinguishing characters of the two species as 
found in Malaya differ slightly from those given by 
Miss Chase and detailed descriptions will be given below. 

As stated above, the plants of A. affinis Chase, are more 
densely tufted than those of A. compression Beauv. The 
former species is normally more free flowering, and the 
inflorescence peduncles are usually more elongated or 
extended. 


Leaves.—Growing in the same conditions, the leaves 
of A. compressus are larger than those of A. affi.nis, the 
blades being much broader, though shorter. 

Further distinguishing features are as follows:— 

• ,k ea f'klades of A. compressus are wavy-edged and 
bright green, with conspicuous hairy fringes along the 
edges of the lower three-quarters of the blades. The edges 
of the sheaths and the ventral surfaces of the blades are 
hairy, with a few hairs also on the backs of the blades. The 
blades taper more at the ends and have less blunt-pointed 

The leaf-blades of A. «j (finis are longer and stiffen, and 
are slightly duller green in colour. They are very much less 
hairy, sometimes hairless, but usually with comparatively 
few, though long, hairs along the edges of the blades anil 
sheaths, and seldom any on the surfaces of the blades. The 
edges of the blades are nearly parallel and the tips arc blunt. 
hairy endS ^ leaf-blades in both species are minutely 


The backs of the blades of A. affinis are much more 
prominently keeled, and tend to fold in two, especially when 
withered or dry. 
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A -further point of difference between (he two species is 
that a red coloration in the leaves of A. compxssus is very 
common especially in dry exposed situations, but il is 
extremely rare in those of A. affinis. 

Stolons.—Both species are fieely stolemifcrous; stolons 
vary from fairly slender to comparatively stout, and there 
is little if an,' difference between the species in this respect. 
Stolons arc branching; inter-nodes art short, shorter on the 
average in A. affinis; nodes are free-rooting. 

In A. compxssus the stolon nodes are very white-hairy, 
but in A. affinis they are only sparsely hairy. 

In A. comprcssus the leaf-blades of the stolon growth 
stages are often conspicuously shorter than those of 
flowering culms, while in .4. affinis this is not so notable. 

A. comprcssus is now fairly common under rubber 
trees, and there g rows most often in tufted fashion, 
conditions presumably being not very favourable for normal 
stoloniferous growth. 

Flowering Culms.—Every stolon node bears a potential 
flowering shoot and when circumstances demand or are 
suitable, shoots from the nodes form flowering culms. At 
times, small or large leafy colonies of flowering culms are 
produced on branching rhizomes from the stolon nodes. 

The flowering culms proper have only one inter-node, 
though at times they appear to have two or three. These 
extra internodes are the result of stoloniferous internodes 
being formed and assuming a more or less erect attitude, 
due to the urge to form floral organs coinciding with good 
conditions for vegetative growth. 

The flowering culms develop with the elongation of the 
basal internode, from the upper node of which and within 
the final leaf-sheath is a conic “disc” bearing 4 to 6 long 
bracts each subtending an inflorescence peduncle. 

The blade of the uppermost leaf is short, especially so 
in A. affinis. 

The nodes of the flowering culm are, in A. comprcssus, 
most usually densely white-hairy, though not always all the 
way round, while in A. affinis only the edges of the 
compressed nodes are (usually) hairy, but sometimes quite 
glabrous. 

The full details of the morphological differences of the 
flowering culms are however, more conveniently described 
by taking each species separately. 

Axon opus comprcssus Beauv. Flowering culms fairly 
slender, compressed. Nodes more or less silky hairy, leaf- 
blades 5 to 14 mm. wide, 6 to 28 cm. long; uppermost blade 
usually short but from 3 to 19 cm. long. From the cone 
on upper node of culm, 4 to 6 slender peduncles (1 to 4 
conspicuous) 10 to 30 cm. long. Very frequently in A. 
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compressus, these Inflorescence peduncles remain short, and 
are not elongated beyond the mouth of the leaf-sheath. 
Each peduncle bears 2 or 3, rarely 4 to 6 slender ironies, 
the first two of which are at the apex of the peduncle, out 
terminal, the second subterminal, with others, when present, 
alternately at short intervals below. Racemes 1 to l( cm. 


long. 

Spikelets usually silky hairy, not closely spaced, 
alternating in two rows on a slender flattened or triangular 
rachis. Spikelets 2 0 to 2 8 mm. long, 0 8 to 10 mm. broad. 
Glumes II and III membranous, pale green with darker 
veins, hairy, conspicuously pointed, and extending beyond 
the fruit. Glume II often reddish coloured. Glume IV and 
palea chitinous. Stamens three, anthers yellow (when J ull 
of pollen) with narrow purple outer edges. Stigmas white. 

Axonopus affinis Chase. Usually more free flowering 
than A. compressus. Flowering culms slender, compressed. 
Nodes more or less glabrous. Leaf-blades 4 to 8 mm. wide, 
6 to 30 cm. long, uppermost blade on culm very short, 2 to 
6 cm. long. From cone on upper node of culm 3 to 6 very 
slender peduncles (1 to 3 conspicuous), 15 to 30 cm. long. 
Each peduncle bears 2 or 3, occasionally 4 to 6, slender 
racemes, the first two racemes at the apex of peduncle, one 
terminal, the second subterminal, the others, when present, 
alternating at short intervals below. Racemes 3 to 10 cm. 


long. 

Spikelets usually haiiv, not very closely spaced, 
alternating in two rows along a slender flattened or 
triangular rachis, 18 to 2-2 mm. long, 0 8 to 10 mm. broad 
(they are much less pointed than those of A. comp) cssvs). 
Glumes II and III membraneous, pale green with dark veins 
hairy, hardly extending or extending to a short point beyond 
the fruit, mid vein very indistinct. Glume II often reddish 
coloured. Glume IV and palea chitinous. Stamens three, 
anthers purple with translucent dols. Stigmas mauve. 

Both species produce seed freely. 


Utility 

A. affinis withstands dry weather better than A. 
compresstis and is capable of covering the soil better in 
dry exposed situations. On poor, unshaded soil, in this 
country, the former species frequently grows by denscly- 
leafy, short internoded stolons, and it is probable that it 
will, in time, largely predominate in such conditions. 

Under medium shade, however, where both make their 
best growth, A. comp? a sits appears to have a distinct 
advantage. 


Gat dens Bulletin, S.S. 



117 


There is some slight confusion as to palatalnhty and 
value of carpet grass as pastiuu, but this is partly due to 
the previous confusion of two species with but one name. 

There is no doubt that the true .4 xonopus compressus 
Boauv. is a good pasture grass, being recognised as such in 
tropical America and Austialia. It appears equally true 
that A. affinis lias a variable reputation. It is definitely 
regarded as inferior in Australia, and chemical analyses 
quoted by McLennan clearly show it to be inferior, as fodder, 
to A. comprcssus. 

In Malaya a few years ago A. affinis appeared to be 
liable to cause purging of cattle, due to a slight increase 
in hydrocyanic acid content if cut at too shoit intervals. 
The author has, however, seen A. affinis, under light shade, 
grazed by cattle with relish, and obviously in preference to 
Paspahm conjugation. 


Summary 

A detailed account is given of the two species Axonopus 
compressus Boauv., and Axonopus affinis Chase, and the 
differences between them. 

The chief distinguishing features may be summarised 
as follows:— 


A . compressus Beauv. 
Savannah Grass. 

Leaves. —Broad, hairy frequently 
with red colouration. 

Nodes. —Very hairy. 

Spikelets. —Long and pointed. 
Anthers. —Yellow with narrow 
purple outer edges. 

Stigmas.—W hite. 


A . affinis Chase. 
Carpet Grass. 
Narrower, stiff, folded, 
more or less glabrous. 
Hardly hairy. 

Blunt or short pointed. 
Purple, with translucent 
dots. 

Mauve. 


The writer wishes to acknowledge with thanks much 
careful work by his Laboratory Assistant, Che Mohd. 
Kassim, in the preparation of the illustrations. 
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PERIODIC LEAF-CHANGE AND FLOWERING OF 
TREES IN SINGAPORE (II)* 

By It. E. Holttum 

In my earlier paper on this subject, 1 published 
observations made on a number of trees during the years 
1927-1931, and summarized previous observations published 
elsewhere on the behaviour of trees m the eastern tropics. 
I also gave a short account of the climate of Singapore. The 
main item of new information arising from my own 
observations was that a number of deciduous trees had 
fairly constant leaf-periods, which had no relation to the 
yearly calendar; and the conclusion drawn from this was 
that the length of leaf-period in such trees is due primarily 
to senescence of leaves, the climate of Singapore being so 
uniform as to have little or no control. 

Subsequent observations, in some cases over a total 
period of ten years or more, have confirmed the fact that 
many deciduous trees have fairly constant leaf-periods not 
related to climate; but they have also shown many curious 
irregularities which are not always easy to explain. It is 
clear that there is every variety of response from almost 
complete independence of climatic change to extreme sus¬ 
ceptibility, and a tree that is regular in behaviour for a time 
may later show an unexpected change (e.g. Koompassia). 

My earlier generalizations therefore need modification 
in some measure, and a fuller discussion of the whole 
subject is given below, followed by details of behaviour of 
individual trees. 


Climate 

The temperature of Singapore is so uniform throughout 
the year as to have little significance in the present 
connection. The only phenomena of temperature-change 
which influence plant behaviour are sudden falls of 10 to 
15 degrees (Fahrenheit) during storms, and possibly also 
cool days following hot weather. These stimulate certain 
plants to flower; chiefly orchids, but also some woody plants, 
notably Pterocarpitu indie uh. 

The average rainfall of Singapore is nearly 100 inches 
(2510 mm.), uniformly distributed, the driest calendar 
month having a mean of about 6 inches (152 mm). The 
only constant periodic change in the climate is the wetter 
season from October to January, when in addition to the 
greater rainfall there is frequent heavy clouding and light 
rain, resulting in continuously moist conditions over 
considerable periods, in contrast to the relatively short 

* For the first paper on this subject, see Gard. Bull. S.S. 
5: 174-206. 1931. 
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periods of heavy vain characteristic of most of the rest of 
the year. There is often a sudden break at the end of the 
wet season, in January or February, and this is usually 
the most pronounced climatic change in the year. It varies 
in its intensity. 

Though the driest month has a mean rainfall of about 
six inches, there are drier months than this in almost every 
year. A list of the calendar months with less than 2 5 
inches of rain (63 mm.) since 1890 shows the following 


frequency of occurrence: 


February 

7 times 

March 

” 99 

April 

1 „ 

July 

6 

August 

3 

September 

2 


Thus there is an indication that exceptionally dry weather 
tends to occur either about February-March or July- 
August, but it will be noted that in 49 years there wore only 
22 calendar months with less than 2-5 inches of rain, and 
(as shown by the figures at the end of this paper) there is 
very great variation in the distribution of rainfall from 
year to year. In the period 1927-1937, the following wore 
the longest periods without rain:— 


24. 1.35-14. 2.35 

22 days 

21. 7.35- 9. 8.35 

20 „ 

3. 2.33-19. 2.33 

17 „ 

8.12.34-23.12.34 

16 „ 

13. 7.28-27. 7.28 

15 „ 

26. 7.29- 9. 8.29 

15 „ 

24. 7.37- 6. 8.37 

14 „ 


The extremes of dry weather are thus relatively slight 
as compared with most tropical climates, and are never 
such as to necessitate leaf-fail of trees; and though extreme 
dry weather may usually occur about February and July, 
it is not frequent enough to ensure uniform behaviour of 
all trees, and lesser dry periods may occur at almost any 
time. Dry periods of from 7 to 13 days occurred as follows 
in 1927-1937: 


of 


in January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


2 periods 

4 „ 

5 
1 

5 „ 


3 
9 
2 

4 
2 


t? 


99 


99 


1 


99 

99 


A period of seven days without rain, following a period 
wet weather, is probably enough to stimulate certain 
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trees to flower; but 1 espouse varies according to the 
condition of the tree, and is in fact so complex that it is 
difficult to analyse. Reference to Fagraca tragrans and 
Saraca tai ping en sis will give some indications on this point 
Most trees (other than those that flower continuously) 
probably need more than seven days drought as a stimulus 
to flowering. 

Atmospheric humidity is high every night, rising above 
90% soon after sunset; in the daytime it may fall to about 
60% in dry weather, but in the wet season often only 
to 85%. 

An appendix to this paper gives the daily rainfall, in 
inches, at the Botanic Gardens, Singapore, from 1927 to 
1939. 


Deciduous trees with annual leaf-renewal 

Trees of the following species have been strictly annual 
in their leaf-renewal: 

Kigetia pinmtla (mean date 28 January) 
Hymemca courbaril (eai ly February) 

Pur Ida javanica (mean date 23 February) 
Termimtlia subspathnlata (mean date 6 April) 
Canadian rufinn (mean date 9 May) 

Lee gilds sp. (mean date 11 August) 

The coefficients of variation of these trees vary from 20% 
to 7-5 c /( , and presumably indicate corresponding differences 
in susceptibility to climatic variation. 

The mean dates of leaf-renewal are interesting. It is 
probably significant that the two trees with the lowest 
variation (Parkia and Kigolia) renew their leaves in 
January-Fcbruary, following the most regular seasonal 
change in the climate, whereas those with mean date of 
leaf-renewal in April and May (Terminalia and Canarium), 
when there is much variation of climate conditions, show 
the greatest variation. Lecythis, changing about August, 
is intermediate. Hymenaea is not quite deciduous, and no 
exact dates are recorded, but the tree concerned seems to 
be quite regular in its behaviour 1 . 

There are other trees that appear to have a tendency to 
a period of slightly loss or slightly more than 12 months. 
Such trees as these may keep to very near 12 months for 
some years, if they change their leaves at a time when dry 
weather is most likely to occur; but sooner or later they 
have a short or a prolonged leaf-period, and this may be 
the prelude to a series of irregular periods until the change 
occurs once more at a time when climatic change is most 
regular. For an example of shortening periods see Cassia 
nodosa; for lengthening periods Koompassia mdlaceensis . 
The latter had been observed over three periods when I 
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wrote my earlier paper; it then appeared to have a period 
of exactly a year, with leaf change in September. It 
subsequently deferred its change until November and then 
had several periods of considerably more than 12 months. 

Two young trees of Kigelia pinnata have indicated that 
the date of leaf-renewal may be dependent on the date of 
planting, and also that root-stimulus by manuring and 
cultivation may induce new growth and result in a change 
of some months in the date of leaf-renewal. The relation 
of the first leaf-change to the date ol planting of a young 
tree is one that varies considerably from species to species, 
and observations on this point would be of considerable 
interest. 

Deciduous trees with leaf-period of more than a year 

Several deciduous trees have been observed to show a 
mean leaf period significantly more than 12 months. These 
are as follows: 



Period 



No. of 

Species (months) 

H.d . 


periods 

Cedrela Glaziovii A 

12-5 

•70 or 

5-6% 

11 

Koompassia malaccensis 

12-7 

1-36 

10-7% 

12 

Hevea braziliensis 

13-3 

86 

6-5% 

9 

Cedrela Glaziovii B 

14-0 

1-7 

121% 

10 

Caesalpinia ferrea 

14-2 

1-2 

8-5% 

5 

Homalium grandiflorum 

13-7 

1-9 

13.9% 

7 

Anisoptera megistocarpa 

13-8? 

165? 

120% 

10? 

Parishia Maingayi 

15-6 

•96 

6-2% 

6 

Heritiera elata 

205 

2-6 

12-7% 

4 

Heritiera macrophylla .. 

32 

1-3 

41% 

4 


The two trees of Cedrcla Glaziovii provide a remarkable 
contrast, as they are growing near together and under 
apparently identical conditions. It is remarkable that the 
tree showing a period of only 12-5 months, which one might 
perhaps think not significantly different from 120 months, 
has had a very small coefficient of variation over a period 
of eleven years. The other tree, which evidently has a 
tendency to decidedly longer periods, is probably also more 
influenced by climatic change. Climatic influence is more 
clearly seen in the Koompassia, which has had its longest 
leaf-periods when change was due in the wet season. Such 
a tree may show almost exactly 12-month periods for 
several years, then a series of longer periods with change 
later and later in the wet season, then a series of nearly 
12-month periods again. The Koompassia tree in question 
would probably be a strictly 12-month tree in a climate 
with a pronounced annual dry season. (Another Koom¬ 
passia tree seems to be more irregular). 

The Hevea with a very regular period of over 13 
months is also interesting, because most Hevea trees in 
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Singapore are very irregular in their behaviour, changing 
some or all leaves at any period of dry weather (according 
to their previous history and the intensity of the drought). 
Schweizer’s observations in a much more seasonal climate 
in Java indicate also variation in behaviour of different 
trees of Hevca; for further notes on this question, see 
below under the heading Deciduous Trees with no regular 
leaf-periods. 

The behaviour of the Anisoptera tree has been 
decidedly irregular, and it is not at all obvious how climatic 
influence can have caused the observed variations. The 
TIomalium tree also had one exceptionally long period which 
seems unaccountable on climatic grounds. 

The two species of Heritiera are the most remarkable 
cases in this group, one being native to Malaya and the 
other from Burma. It would be very interesting to have 
some information about the behaviour of H. maerophylla 
in its seasonal native climate. Such a leaf period as 2(Xj 
years in a deciduous tree must surely be very exceptional, 
though individual leaves of lesser evergreen trees and 
shrubs in the shade of rain-forest may not infrequently last 
as long as this. 


Trees with leaf-periods between 6 and 12 months 


A number of trees have shown regular periods of less 
than a year; these are as follows, with the exception of 
those having a six-month period, which are considered 
separately below. 




Period 



No. of 

Sprciei # 

(months) 

s.d. 


periods 

Adonanthera pavonina 

, , 

7*25 

•74 

or 102% 

16 

Cassia fistula 

A 

91 

93 

102% 

15 

Cassia fistula 

B 

105 

126 

12-0% 

8 

Cassia fistula 

C 

9-6 

•84 

8-7% 

14 

Cassia nodosa (1928-35) 

31-7 

4 

34% 

7 

Cratoxylon formosum 

A 

9-1 

109 

12-0% 

15 

Cratoxylon formosum 

B 

91 

•74 

8-1% 

15 

Delonix regia 

,, 

8-8 

•94 

10-7% 

11 

Ficus variegata 

A 

0*5 

84 

12-9% 

20 

Ficus variegata 

B 

64 

•85 

133% 

19 

Ficus variegata 

C 

6-1 

65 

10 7% 

9 

Ficus variegata 

1) 

6-1 

62 

301% 

13 

Lagerstroemia flos- 






reginae, north side 

, # 

9-2 

•88 

96% 

13 

Lagerstroemia fios- 






reginae, south side 


8-9 

•77 

8-7% 

13 

Lagerstroemia flos- 






reginae old tree 


94 

•99 

105% 

13 

Salmalia malabarica 

A 

10-5 

•44 

4-2% 

13 

Salmalia malabarica 

B 

9-3 

•98 

105% 

12 

Sterculia maerophylla Pg. 

6-9 

— 

— 

4 

Sterculia maerophylla 

S. 

7-0 

— 

— 

4 

Sterculia sp. 

.. 

10-1 

1-26 

12-5% 

15 
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It will be noted that nearly all of these Ltees ha\o a 
coefficient of variation of about 10%. It is notable that 
one of the two except ions, namely the tree of Cassia nodosa 
with a coefficient of only 3 4% in the period 1928-35, showed 
subsequently a very irregular behaviour. This is discussed 
further under the heading of irregular trees. 

Apart from the indication that a considerable number 
of deciduous trees have regular periods independent of the 
climatic cycle, the most interesting feature of the above 
table is the comparison of different trees of the same 
species. 

In the case of Sctlmalia malubaiiea the tree with the 
more regular period is the more vigorous. This species is 
interesting as being the only one that has a considerable 
obligatory resting period; such trees ai o often intolerant 
of the Singapore climate. The standaid deviations of the 
three trees of Cassia fistula are also in the order of their 
vigour, the most vigorous showing the least deviation. This 
may be partly connected with the fact that in this species 
no exact date for leaf-renewal can be given, the process 
being slow and not always uniform all over the tree; the 
observer is therefore liable to greater variation in recording 
dates for the less vigorous trees. There is an indication 
that some trees of this species in Singapore have a period 
of 12 months. 

The two trees Cratoxylon formosum are in different 
localities, and have never changed simultaneously, but both 
have a period of 91 months. One tree has a substantially 
greater variation than the other, though both are equally 
vigorous and of about the same size. It is to be noted that 
this species appears to have a period of 12 months in the 
more seasonal climate of Penang. 

The four trees of Ficus variegata are of considerable 
interest, as they come very near the six-month trees. It is 
clear how r ever that trees A & B, which have been longest 
under observation, have a period significantly longer than 
six months, and also a rather high standard deviation, 
whereas the three six-month trees appear to have a low 
standard deviation. As pointed out below, howevei, 
observation must be carried out over a longer period of 
years if a true picture of their behaviour is to be obtained. 

The two trees of Lagerstroemia, like those of Cratoxy¬ 
lon, are situated some distance apart, have almost equal 
periods, and do not change simultaneously. The tree of 
which the two halves have different periods is considerably 
younger than the other. 

The StercvMa macrophylla at Penang is interesting as 
showing a period of seven months in the much more 
seasonal Penang climate. A second Singapore tree seems 
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to have a considerably longer period; but it has not been 
observed long enough since its treatment of cultivation and 
manuring to allow of a definite statement being made. 

Six-month trees 

A few species of tries have a legular period of six 
months. There are indications that in some cases trees 
of Peitophorum have longer peiiods than this, but in the 
cases observed the trees were either young or in poor 
condition or affected with insect pests. The list of trees 
observed in the six-month class is as follows:— 



s .<{. 

c.o. 

No. of 

Mean dates periods 

Couroupita 

guianensis 

. 43 

7 2% 

15 Mar. 

20 Sept. 16 

Peitophorum 
pterocarpum . 

. 43 

7 2% 

12 Feb. 

10 Aug. 22 

Terminalia 

catappa 

. -64 

10 5% 

8 Feb. 

11 Aug. 22 


It is remarkable that the exotic Couroupita has been 
more regular than the local Terminalia in its behaviour. 
The dates February-March and August-September for leaf- 
change follotv closely the periods of incidence of the driest 
weather and are probably controlled by these periods. 

Deciduous trees with no regular leaf-periods 

There is probably no very sharp distinction between 
this class and that of the regular trees, the gap being 
bridged by those which have high standard deviation. The 
irregular trees here considered are in fact those which are 
most affected by small climatic changes, which in Singapore 
are of irregular occurrence. The most remarkable of the 
irregular trees under observation are Cassia nodosa, Dyera 
costnlata, Ficus cuulocarpa, Hcvca braziliensis, Mangifera 
indica, Sindom Wallichii, and Stcrculia carthagc neusis. 
Each of these presents some peculiar features, which are 
discussed under the appropriate headings below. The most 
striking may bo mentioned here. Cassia nodosa showed a 
very regular period of J1-7 months for several years, and 
then behaved very irregularly. Ficus caulocarpa is the 
most irregular of all, and I cannot trace any connection 
between its behaviour and climatic change. Hevea trees 
mostly lose some leaves, and sometimes all, when there is 
dry weather, but the single tree with a regular period of 
13-3 months is a notable exception. Sterculia carthaginen- 
sis is a very interesting case, discussed below in some detail. 
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It has been clearly shown by Schweizer’s experiments 
that Hevea leaves have a minimum life of about 5 months; 
and it is probable that most other irregular trees have 
similarly a minimum period for which the leaves must be 
retained, the leaves being liable to fall in any dry weather 
after they have attained this minimum. There is probably 
always considerable variation from tree to tree in this 
class, according to the individual nature of the trees, their 
position (soil, exposure etc.) and previous history. 


Flowering of Deciduous and Evergreen Trees 

The flowering of deciduous trees always takes place 
at a definite point in the leaf-cycle; on the old wood before 
new leaf growth ( Erythrina indica), simultaneously with 
the growth of new leaf shoots (Crcitoxylon farmosum. 
Cassia fistula), or at the end of the new leafy shoots 
(Lagerstroemia, Peltophorum). Flowering may be much or 
little, or even often absent in some cases (Homalium, 
Terminalia subspathvlata) . The extent of flowering 
depends no doubt on the climatic conditions at the time the 
flower buds are formed. It is notable that Delonix trees 
flowering in Singapore at some seasons are much fuller of 
flowers than those flowering at other seasons. In some 
species, on the other hand, flowering is very much the same 
whatever the season (e.g. Lagerstroemia) and there is 
probably in all cases some difference in response according 
to innate differences from tree to tree. But whatever 
these differences in response, flowering always occurs at a 
definite point in the leaf-cycle, and cannot occur at any 
other time. From this it follows that, with trees having 
a leaf-period of less than 12 months, there is no definite 
flowering season, and little response to climatic change, but 
a sporadic flowering of individual trees throughout the year. 

The flowering of evergreen trees, on the other hand, is 
usually not dependent on the leaf-cycle, and bears no 
relation to new leaf growth. Flowering is dependent on 
dry weather, but the intensity of drought needed to produce 
flowering, and the time which elapses between the ouset 
of diy weather and the opening of flowers, vary greatly 
from species to species. Examples are given under Saraca 
taipingensis and Fagruea jragrans. Some evergreen trees 
however flower at the end of new leaf-growth (e.g. Eugenia 
grandis, Cinnamomum iners ). 

Evergreen trees produce new leaf-growth at intervals 
of a few months (sometimes as much as a year or more), 
the intervals apparently much less regular than the leaf- 
periods of most deciduous trees. The old leaves usually 
do not fall as soon as the new have grown, but remain 
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on the tree for some time afterwards, their total life-period 
being often very long. There are however cases rather 
intermediate between the normal deciduous and evergreen 
types, such as Dyeta costulala and Eugenia gran din (see 
my 1931 paper, p. 191). Probably in most cases new leaf 
growth of evergreen trees is dependent on some climatic 
stimulus, ofteu rainy weather; but little information on 
this point is available. Some data will be found below 
under 1 Mangijcra Joeftdu and Saraea taipingeusis. 

Statistical significance of the records 

In all cases the mean leaf-period has been calculated, 
and where the number of observations is sufficient, the 
standard deviation, which is the usual measure of variabi¬ 
lity. This is calculated by taking the difference of each 
leaf-period from the mean, squaring these differences, 
dividing their sum by n-1 (n being the number of periods) 
and taking the square root of the result. If one date of 
a series has been missed, the double period is divided, and 
two equal periods entered for calculation of differences from 
the mean, but the sum of the squares is divided by n-2 
instead of n-1. 

As noted above, it appears that standard deviation, 
when expressed as a percentage of the mean period, gives 
a measure of the susceptibility of a tree to climatic 
influences. It is notable that in two instances (Cassia 
fistula and Salmalia malabarica) a more vigorous tree has 
a smaller deviation than a less vigorous tree of the same 
species, indicating that a more vigorous tree is less 
susceptible to climatic influence. It may be that the more 
vigorous tree, having a larger and more widely spreading 
root-system, has access to a larger amount of soil moisture, 
and is correspondingly less affected by a period of dry 
weather. 

I am grateful to Dr. E. J. Maskell for advice 
concerning the data presented in this paper, and for making 
a statistical comparison of some of them, to assess their 
significance. The results of this treatment of a few of the 
records, summarized in the following paragraphs, will give 
a general idea of the significance of the records as a whole. 

Taking two trees which have leaf-periods of more than 
a year, namely Hevea braziliensis and Stercidiamacrophylla, 
calculation indicates that the probability in either case that 
the figures pi’esented show chance behaviour of trees whose 
true period is 12 months, is less than -01. That is, the 
probability that these trees have a natural period of more 
than 12 months is very high. 
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Taking pairs of trees of the same species which have 
shown different mean periods, the following results were 
found. In the case of Sahnalia malabarica, the probability 
that the differences observed between the two trees are a 
chance result is less than 02; this indicates that the 
differences observed are fully significant. In the case of 
the two trees of Cedrela Glaziovii, the probability is greater 
than 02, but less than 05; this also indicates a significant 
difference. In the case of Ficus variegata, however, 
comparing trees A and B, A and C, the differences are found 
not to be significant. In these trees, the mean periods are 
near together, and the deviations rather high, so that a 
longer period of observation is needed to indicate significant 
differences between them. 

It should be noted however that though the differences 
between a pair of trees such as the two Salmalias may be 
significant, this does not necessarily indicate that the whole 
difference is due to the individual natures of the trees. A 
tree with good soil and other favourable environmental 
factors may be more vigorous than a tree less favoured, and 
the two might on that account show some difference of 
leaf-period. On this point, we have no evidence. All we 
can say is that in an identical climate two trees of the same 
species may show a significant difference of behaviour, part 
of this being presumably due to innate differences between 
the two trees and part to differences of soil conditions and 
other topographical factors. In the case of the two Cedrela 
trees, the differences of soil and topography appear to be 
negligible, but one cannot be entirely sure of this. An 
appropriate experiment would be to propagate the two 
trees vegetatively, and observe whether the offspring, 
planted together in a different place, continued to show 
the differences of their parents. 

Conclusion 

The observations presented in this paper indicate 
clearly that the climate of Singapore is so uniform on the 
whole that many trees change their loaves at intervals 
which have no relation, or little relation, to climatic change. 
It is clear however that there is much variation in regularity 
of behaviour among such trees, even between different 
individuals of the same species. One can find all conditions 
from trees with very high constancy of period (the period 
bearing no relation to the calendar year) to trees that are 
so susceptible that they may renew at least some of their 
leaves at any small climatic change. 

The constant-period trees appear to be organized on 
the principle that their leaves are efficient for a certain 
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period, and are then shed and renewed, whatever the season. 
For these trees, no climatic change experienced in Singapore 
is sufficient to make them change their leaves much earlier 
or later than their proper period, which is dependent on 
the nature of each tree, and perhaps also on its soil 
conditions or other local factors. However, trees of these 
same species in climates with long dry seasons may change 
their leaves at intervals of exactly a year. It is the climatic 
uniformity of Singapore which permits such trees to show 
their individuality; in the interplay of internal and external 
factors, the internal are here by far the stronger. 

At the other extreme are trees which are considerably 
affected by such climatic changes as do occur in Singapore. 
As such changes are very irregular over a great part of the 
year, trees of this kind are irregular in behaviour. They 
appear to be organized on the principle that their leaves 
have a minimum life; any dry period occurring after the 
minimum may cause some leaves to fall, with subsequent 
leaf-renewal. There is no sharp distinction between these 
trees and those which have constant leaf-periods; the gap 
is bridged by trees showing varying degrees of deviation 
from regular periods. 

Another point to observe, deserving of future attention, 
is that interference with the roots of trees may completely 
change the rhythm of their leafy shoots. It seems likely 
that stimulation of roots at a sufficient interval after the 
last new leaf-growth will stimulate new leaf-growth, 
followed by fall of the old leaves; but that the reaction 
will depend on the age of the last leaf-growth, much in the 
same way that Hevea leaves have a minimum life. But 
different trees will doubtless behave in different ways, and 
much of interest may emerge from watching their reactions. 

Evergreen trees differ from deciduous trees in not 
losing their old leaves when new ones are produced; the 
growth of new leaves is not a consequence of the loss of 
the old, and must be due to some other stimulus. Observa¬ 
tions on the behaviour of evergreen trees are few (see 
Mangijera foetida, in this paper), but I think they also will 
Ixs found to vary in their response to climatic stimulus It 
is clear that some (c.g. Saraca) are stimulated by wet 
weather to produce new leaves, and that such production 
comes at irregular intervals. The length of such intervals 
and their dependence or otherwise on climatic stimulus 
probably vary as much from species to species as in the 
case of deciduous trees. A further important point of 
difference between evergreen and deciduous trees is that 
in the former flowering is usually independent of vegetative 
growth, whereas in the latter flowering always comes at 
a definite point in the leaf-cycle. 
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Records of Individual Trees* 

Adenanthera pavonina L. 

The tree reported on in 1931 has been under continuous 
observation since that time, and has maintained an average 
leaf-period of 7-25 months, with a standard deviation of 
74 month over 16 periods. The longest period was 8-4 
months and the shortest 62; both these occurred in the 
records formerly reported. Leaf-renewal has occurred in 
every month of the year except February, June and 
November. 

Leaf-renewal after the 84 month period occurred 
towards the end of a 2-month drought; if this prolonged 
dry weather was the cause of deferring leaf-renewal, it is 
difficult to see why leaf-renewal after the short period of 
6 2 months took place at the end of one month’s dry weather. 
In both cases the new leaves developed before any consider¬ 
able rainfall had broken the drought. A subsequent record 
of leaf-renewal on 9th July, 1938 gives an average of about 
7*5 months for two leaf-periods after 11th April, 1937. 

It should be noted that this species is said to be annual 
in its behaviour at Peradeniya, losing its leaves towards 
the end of the year. On a recent visit which I paid to 
Colombo in October, I noticed that all trees were in old 
leaf with ripe fruits, and the same appeared to be the case 
at Bombay a few days later. See however remarks under 
Peltophorum ferrugineum. 

The following table gives dates of leaf-renewal, with 
the length of each leaf-period, and also the standard 
deviation as calculated from these figures. 


27. 8.27 .. 

Months 

15. 1.33 .. 

Months 
.. 82 

22. 3.28 .. 

\ \ 6-8 

6. 9.33 . . 

.. 77 

21.10.28 .. 

.. 7-0 

April 1934 .. 

.. 7 + 

28. 4.29 .. 

.. 6*2 

1.12.34 .. 

.. 7 + 

8.12.29 .. 

.. 7-3 

15. 7.35 .. 

.. 75 

21. 8.30 . . 

.. 8-4 

1. 3.36 . . 

8 5 

10. 3.31 .. 

.. 6*6 

10.10.36 .. 

73 

4.10.31 .. 

.. 6-8 

11. 4.37 . . 

.. 60 

8. 5.32 .. .. 7*1 

16 Periods. 

Mean period: 7-25 months. 

Extremes: 8-4 and 6*2 months. 

Standard deviation: -74 month or 10-2%. 



Anisoptera megistocarpa van SI. 

A large tree of this species in the Gardens Jungle 
has been under observation since 1928; it has shown 
considerable variation in behaviour, with long leaf-periods 

"In the records which follow, dates of leaf-renewal are the 
dates on which leaf-buds were seen to be starting new growth. 
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throughout. The tree is slowly deciduous during many 
weeks, now growth appearing when it is almost bare of 
leaves. It has had six periods varying between 12 and 
165 months, and two much longer periods of 23 8 and 282 
months. The crown of the tree is clearly visible from my 
house, though distant, and 1 am confident that these two 
long periods represent intervals between new growth 
following bare phases. It is possible however that (as with 
the tree of Dyera) new growth may have occurred without 
a preceding leaf-fall during these long periods; I might 
have missed such new growth, as there is little colour 
change between now and old foliage. If we assume that the 
long periods are in fact double periods (so far as new 
growlh is concerned), we find that the standard deviation 
is 12 ( /f , which is no greater than in a number of other trees; 
taking them as single periods, the standard deviation is very 
high. 

In any event, more observation is needed to understand 
the behaviour of this tree. One cannot see any relation 
between the dates of leaf-renewal and rainfall. I^eaf- 
renewal in March, 1931, March, 1932 and April, 1933 took 
place after rather dty weather in February (average 
115 mm.) which was absent in 1935; but if a dry February 
causes leaf-renewal, it is curious that the much drier month 
of February, 1936 (43 mm.) had not a more immediate 
effect. The dates of new leaf-growth, and the intervals in 
months between them, were as follows. 


18. 8.28 .. 

Months 

2. 6.34 . . 

Months 
.. 14-0 

8.12.29 .. 

‘ ‘ 15-7 

27. 5.36 .. 

.. 23 8 

12. 3.31 .. 

.. 15 1 

15.10.37 .. 

.. 16-5 

13. 3.32 .. 

.. 12-0 

22. 2.40 .. 

.. 28-2 

1.4.33 .. 

.. 12 6 




Reckoning the periods 23 8 and 28-2 as double periods 
(».»>. as 2 X 11-9 and 2 y 111 months respectively), we 
have the following:— 

10 periods; mean period 13-8 months, 

extremes 120 and 16-5 months. 

Standard deviation: 1 65 months or 120%. 

Caesalpinia ferrea Mart. 

A single tree of this south American species, apparently 
the only mature tree of its kind in Singapore, grows in the 
Botanic Cardens. It has made vigorous growth, and is 
very handsome, but flowers poorly and sets very few fruits. 
The tree is deciduous, its leaf-fall taking place slowly over 
a period of several months. Before all the leaves are gone, 
new growth appears on isolated twigs (as in Cassia, 
nodosa ), but general new leaf growth, which is very rapid 
when it does occur, is deferred until practically all old 
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leaves are gone. The dates given are for the occurrence 
of general new leaf growth, and are therefore less precise 
than those given for some other trees. 

An isolated observation of this tree was made in 1929; 
continuous records date from 1934. The gap in observa¬ 
tions is exactly four times the mean period for 1934-1940. 
For the years 1934-1940, the standard deviation is below 
10%, so it is fairly clear that this is a tree with a period 
of more than 12 months. A few seedlings have now been 
obtained from it, and their development will bo watched 
with interest. The following are the observed dates of 
general leaf-renewal. 

Months Months 

25.8.29 .. .. — 26.9.37 .. .. 14-5 

23.5.34 .. 4 X 14 2 1.1.39 .. .. 15-2 

19.6.35 .. . 12 9 22.4.40 .. .. 15 7 

12.7.36 .. .. 12 8 

For the years 1934-1940 (5 periods) we have:— 

Mean period: 14 2 months. 

Standard deviation: 12 months or 8 5%. 


Canarium rufum Benn. 


This local tree has been under observation only since 
1935. It appears to have a 12-month period. It is on the 
edge of the Gardens jungle, growing under good conditions. 
Leaf-fall is rather sudden, and leaf-renewal takes place as 
soon as the tree is bare. New leaf buds have opened on the 
following dates. 


1.5.35 

20.5.36 

4.6.37 

20.4.39 

30.4.40 


Months 

•. — Mean leaf-period: 12 0 months. 

.. 12-6 Standard deviation: *65 month 

.. 12*5 or 5*4%. 

2 X 11-3 Mean date: 9 May. 

.. 12*3 


Cassia fistula L. 

The two trees mentioned in 1931 have been under 
observation since that time, and also a third tree. The 
two former trees have latterly both shown signs of lack of 
vigour, but the third tree is very vigorous and has (lowered 
heavily on all occasions. As noted previously, it is not 
easy to fix an exact date for leaf-renewal of trees of 
this species; the dates are therefore subject to a greater 
margin of error than most of the other observations 
recorded in this paper. The tree B showed such a slow 
change that no observations on it were made after 1935. 
A fourth tree lately brought under observation near the 
others has had one period of 10*6 months. 

Two exceptionally large and vigorous trees at Govern¬ 
ment House, Singapore, have renewed their leaves and 
flowered in May or June in the following years: 1928, 1931, 
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1938, 1939. It seems likely that these trees have a period 
very nearly of 12 months. It is evident therefore that 
observations on further trees are desirable. 

The dates of leaf-renewal of the throe trees for which 
the longest observations are available, with other data, are 
as follows: 


A 

Months 

11.12.27 .. — 

11. 0.28 .. 0 0 

1. 6.20 .. 8 7 

1. 3.30 .. 0 0 

1.12.30 .. 0 0 

29. 8.31 .. 8 0 

8. 5.32 .. 8 3 

1. 3.33 .. 9 8 

29. 3.35 3 X 8-3 
26. 2.36 .. 10 0 

early 

Jan. 1037 .. 10 5 

Oct. 1037 . . 0 5 

5. 4.30 2 X00 
Mean period: 0 1 
months. 

Extremes: 8*3 and 
10-0 months. 

Standard deviation : 
•93 month or JO-2%. 


H 

Months 

8. 3.28 .. — 

13. 1.20 10*2 

24.11.20 10*4 

10. 0.30 0-6 

25. 5.31 8 5 

8. 5.32 11*5 

16. 5.33 . . 12*3 

10. 3.35 2 X 10*0 
Mean period: 10 5 
months. 

Standard deviation: 
1-26 months or 12 0%. 


c 

Months 

11.12.27 . 

— 

28.10.28 . 

. 10 6 

22. 2.31 3 

X 9-3 

13.12.31 . 

. 9-7 

27. 8.32 . 

. 8-4 

28. 6.33 . 

. 100 

Mar. 1935 2 

X 10-5 

10. 1.36 . 

. 10- 

4.10.36 . 

. 88 

28. 6.37 . 

. 8*7 

May 1938 . 

. 10- 

26. 2.39 . 

. 9- 


Mean period: 9*6 
months. 

Extremes: 8*4 and 
10 6 months. 

Standard deviation: 
■84 month or 8-7%. 


Cassia nodosa Buch.-IIam. 

The tree mentioned in 1931 continued its leaf-renewals 
after slow and prolonged leaf-fall in the early part of the 
year, tending to become earlier each year up to 1935, for 
which the date recorded is 10 March. The dates given are 
for general new growth of leaf buds, and are usually about 
a month later than the first new buds which develop here 
and there on small branches in advance of the remainder 
of the tree. The standard deviation for this period is 
remarkably low. 

Then in December, 1935, possibly as a result of the 
rather dry period from July to October, about % of the 
branches on the tree produced new leaves. The remaining 
branches did not bear new leaves until March, 1936. The 
branches which had new growth in December, 1935 renewed 
their leaves again in July, 1936. In April, 1937 all branches 
renewed their leaves. 

This tree is said to have been produced from a seed 
from Pahang, where the species is common, and leaf-renewal 
with flowering is general about May. It appears likely that 
the more uniform climate of Singapore has allowed our 
tree to show a tendency to instability or to sensitiveness 
to climatic changes. A number of young trees of this 
species have lately been planted, and their behaviour will 


Vol XL (19JtO). 





134 


be watched with interest. Data for the period 1928-1935 


are given below. 

Months 


28.5.28 

— 


35.5.29 

.. 121 


15.4.30 

.. 11-0 

Mean period: 11-7 months. 

12.4.31 

. . 11-9 

Extremes: 11-0 and 12-3 months. 

16.4.32 

.. 12-3 

Standard deviation: -4 month 

9.4.33 

.. 11-8 

or 34%. 

20.3.34 

. . 11-4 


10.3.35 

. . 11-7 



Cedrela Glaziovii C. DC. 

The trees of this species were wrongly ascribed to 
C. toona in my 1931 paper. These two trees have been 
under observation since that time and have shown a 
remarkable difference in behaviour. Both are tall vigorous 
trees growing near together under good soil conditions. 
They behave alike in their slow leaf-fall, from the top 
downwards, and the appearance of new leaves first on the 
top branches after the whole tree is bare. One tree has 
had a mean leaf-period of 12-5 months, advancing its time 
of leaf-fail from July to December during the period under 
review, with a very small standard deviation. For the first 
few years it appeared likely that this tree had a period 
of exactly 12 months, but it now seems more likely that 
there is a significant departure from this figure. 

The other tree has shown less regularity (though its 
coefficient of variation is only 12%), and has throughout 
had leaf-periods decidedly more than 12 months, with a 
mean of 14 0. Most of the periods have been 13 to 14 
months, but one was 17-7. This long period included the 
whole of 1932, the driest year in the period 1927-38. For 
other cases of difference of behaviour between trees of the 
same species, see Ficus variegata, Hevea and Peltophorum. 

The followdng table shows how one tree had ten leaf- 
periods and the other only nine, in the same period of years. 



Months 


Months 

8. 7.28 

— 

Aug. 1928 .. 

- - 

4. 8.29 

.. 12-9 

Sept. 1929 

.. 13- 

30. 7.30 

.. 119 end Sept. 1930 .. 

.. 12*5 

1. 8.31 

. . 120 

13.12.31 .. 

.. 14-7 

9. 8.32 

.. 12-3 

4. 6.33 .. 

.. 17-7 

13. 8.33 

.. 12-1 

July 1934 .. 

.. 13- 

10. 8.34 

.. 119 

12. 8.35 .. 

.. 13- 

10. 8.35 

.. 12-0 

Oct. 1936 .. 

.. 14- 

12. 9.36 

.. 131 end Oct. 1937 .. 

.. 125 

12. 9.37 

.. 12-0 

2.12.38 .. 

.. 13-1 

17.10.38 

.. 13-2 

19. 4.40 .. 

.. 16-6 

15.12.39 

.. 14-0 

10 periods: mean 

period 14-0 

11 periods: 

mean period 12*5 

months. 

months. 


Extremes: 12*5 and 17*7 months. 

Extremes: 

11-9 and 14*0 months. 

Standard deviation: 

1*7 months 

Standard deviation: *70 month 

or 12-1%. 



or 5-6%. 
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Ceiba pentandra (L.) var. caribaoa (DC) Bakh. 

A tree of this variety (the West Indian Kapok), 
received as a stump from Buitenzorg and planted in October 
1933, has shown a six-month loaf-period since 1936. The 
new leaves appear before the old have quite fallen; the 
change was very gradual in September, 1938 and March, 
1939. Observed dates (incomplete) of new leaf production 
were: 

8. 4.36 Sept. 1938 

27.10.36 March 1939 

25. 4.37 March 1940 

15.10.37 Sept. 1940 

Another tree of the same origin, planted at another place 
but at the same time, renewed its leaves on 28th December, 
1936, 1st June, 1937, 9th February, 1939 and 26th July, 
1939. It has thus shown a similar six-month period, but 
has changed its leaves at different times from the first tree. 
The reason is probably that this tree was cultivated and 
manured some time after planting (the first tree has never 
had such treatment), but the date of this treatment was not 
recorded. For a similar case, see Kigelia. 

A seedling raised from seed from the Gold Coast has 
also shown a six-month period. Ceiba pentandra in Java 
has a twelve-month period. Possibly these young trees will 
lengthen their period as they grow older. 

Couroupita guianensis Aubl. 

An old tree of this species was reported as having 
three six-month periods in 1929-1931. A record over 16 
periods is here presented, the average being still exactly six 
months and the standard deviation identical with that of 
the Wee of the local species Pcltopliorum pterocarpum. 
Leaf-fail is very rapid, and also leaf-renewal; the dates 
given are therefore closely comparable. The tree is only- 
bare for a day or two. 

A young tree, planted in 1925 in a thicket among other 
trees which restricted its growth, did not behave at all 
regularly at first, but it appears to be settling down to a 
more regular rhythm as it grows older; it now has its 
crown clear of other trees and is growing more vigorously, 
but has not yet begun to flower. It does not change its 
leaves at the same time as the old tree. 

In De Tropische Natuur, XXIII (1934), p. 244, it is 
recorded that the Couroupita trees at Buitenzorg change 
their leaves in March-April and September-October, thus 
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agreeing with the old Singapore tree. Mr. Ahmadi, 
Superintendent, Municipal Gardens, Bombay, informs me 
that the Couroupita trees in the Victoria Gardens, Bombay, 
change their leaves regularly in March and October. This 
regularity of behaviour in such different climates is 
remarkable. 

The observed dates of leaf-renewal of the young tree 
in Singapore were as follows: 


19. 4.32 


Mont In s* 

9. 7.36 


Months 

.. 7-9 

7. 1.35 


.’.’ 8-5 

25. 1.37 


.. 6-5 

27. 1.34 

. . 

.. 12-7 

20. 7.37 


.. 5-9 

23. 5.35 

, . 

2X7-9? 

15. 8.39 


4X6-2? 

13.11.35 


.. 5-7 

22. 2.40 


.. 6-2 

18. 8.40 

The data for the old Singapore tree 

are 

.. 5-9 

as follows. 

15. 9.29 


Months 

8. 9.33 


Months 

.. 5 6 

23. 3.30 


*. *. 6-3 

19. 3.34 


.. 6-4 

16. 9.30 


.. 5-8 

7. 9.34 


.. 5-6 

22. 3.32 


.. 6-1 

12. 3.35 


.. 6-2 

18. 9.31 


.. 5-9 

15. 9.35 


.. 6-1 

5. 3.32 


.. 5-6 

25. 3.36 


.. 6-3 

10. 9.32 


.. 6-2 

5.10.36 


.. 6-4 

19. 3.33 


.. 6-3 

17. 4.37 


.. 6-4 




12. 9.37 


.. 4-8 


16 periods. 

Mean period: 6-0 months. 

Extremes: 4-8 and 6-4 months. 

Standard deviation: -43 month or 7-2%. 

Mean dates: 15 March and 20 September. 

Cratoxylon formosum (Jack) Dyer. 

Two trees of this species, in diffei’ent parts of the 
Botanic Gardens, Singapore, have been kept under obseiwa- 
tion from 1927 onwards. As shown below, their periods 
have been closely similar, and on the whole very regular, 
averaging about 9 months, but the trees are quite apart in 
their dates of leaf-renewal. The behaviour of these trees 
is in my opinion one of the most remarkable examples in 
the series of observations recorded in this paper. 

A tree of this species in the Waterfall Gardens, Penang, 
has been noted by me during visits in January and February 
1931, 1932, 1933, 1935, 1936, 1937 and 1939. In each of 
these years the tree has renewed its leaves about the end 
of January (i.e. in the dry season). It is possible of course 
that this species is one that varies considerably in its leaf- 
periods from tree to tree, but the difference of behaviour 
in the seasonal climate of Penang seems to me likely to be 
significant. 
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The dates of leaf renewal of the Singapore trees have 
been as follows. 


A 

Months 

n 

Months 

1. 9.27 . . 

— 

6. 2.28 .. 

_ 

10. 0.28 .. 

.. 9 3 

21.10.28 .. 

.*'. 8*5 

17. 8.29 . . 

9 2 

30. 6.29 .. 

.. 8*3 

28. 2.80 . . 

.. 11-2 

7. 4.80 .. 

. . 9*2 

27. 9.80 . . 

.. 7*2 

12. 1.31 .. 

. . 9*2 

1. 8.81 . . 

. . 10-1 

11.10.81 .. 

. . 9-0 

1. 4.32 .. 

.. 8-0 

3. 8.32 .. 

. . 9-7 

11.12.32 . . 

. . 83 

16.4.33 .. 

.. 8*4 

13. 9.33 . . 

.. 91 

1. 2.34 .. 

. . 9-5 

end June 1934 

.. 94 

80.12.34 .. 

. . 10*9 

25. 3.35 . . 

.. 9-0 

12. 9.35 .. 

.. 85 

16.11.35 .. 

.. 7-7 

26. 5.36 .. 

. . 8*5 

20. 9.36 . . 

.. 10-1 

8. 3.37 .. 

.. 9*4 

19. 7.37 . . 

.. 10-0 

2.10.38 . . 

2 X 9*4 

8. 3.39 .. 

2 X 9-9 

10. 7.39 .. 

. . 9*3 

Mean period: 9-1 months. 

Mean period: 9*1 

months. 

Extremes: 7-2 and 11-2 months. 

Extremes: 8-3 and 10*9 months. 

Standard deviation: 
or 120%. 

1-09 month 

Standard deviation: *74 month 
or 8-1%. 


Delonix regia (Boj.) Raf. (Poinciana regia Boj.). 

An old tree of this species was under observation 
between 1928 and 1936, over eleven leaf-periods. As noted 
in my earlier paper, leaf-renewal is slow, and it is 
impossible to give accurate dates, or dates which are strictly 
comparable from one leaf-period to another. It is however 
evident that the mean pei-iod of the tree is in the neighbour¬ 
hood of 9 months. After a lapse of 3 years without 
observations the tree was noted as in new leaf in June, 
1939, which agrees with the last observations of July, 1936 
(4 periods of 88 months occupying 2 years 11 months). 

Trees of Delonix regia are commonly planted in 
Singapore, but even those planted simultaneously do not 
always keep in step together. It takes them a few years 
to develop a regular leaf rhythm, and this may perhaps 
change gradually with the age of the tree. Observations 
on this point, made on a group of young trees planted 
together, would be of great interest. It would be necessary 
however to treat all trees alike as regards cultivation (see 
Kigelia). 

As noted in my earlier paper, some Delonix trees may 
be seen in flower at any time of the year in Singapore, but 
it appears that at some seasons flowering is more abundant 
than at others. Possibly the climatic conditions at the time 
when flower buds are produced may be responsible for this; 
i.e. it may be that trees which are bare during wet weather 
produce fewer flower-buds than those which are bare during 
dry weather. There is however no proof of this. At 
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Penang a Delonix tree renewed its loaves in January, 1931, 
1932 and 1933. Further Penang records are desirable. 
The Singapore tree has renewed its leaves as follows. 



Months 


Months 

24. 6.28 .. 

_ 

Jan. 1933 .. 

.. 10 . 

30. 3.29 .. 

9*2 

Aug. 1933 .. 

. . 8- 

22.12.29 .. 

8-7 

Mar.-Ap. 1934 .. 

.. 8 

10.11.30 .. 

10-6 

Jan. 1935 .. 

.. 8 

1. 7.31 

7-7 

Sept.-Oct.J93r> .. 

.. 8 

March 1932 .. 

8- 

July 1936 .. 

.. 9 

Mean period: 8*8 

month. 



Standard deviation 

: -94 month or 10-7%. 



Dyera cos tulata Hook. fil. 

As reported in 1931, two trees of this species have 
been under observation. Leaf-renewal tends to be at 
rather irregular intervals, somewhat as in Hevea. On the 
big tree, which has two main trunks, leaves are sometimes 
renewed on a few branches only, or on one main branch 
system, between general renewals. New leaf growth 
occurring in the wet season (October, November) has in 
all cases preceded fall of the old leaves; at other times the 
old leaves have fallen before the new leaves began to 
unfold. 

The big tree has had complete leaf-changes at intervals 
of from 3 to 11 months, sometimes with partial changes in 
between. Out of the 18 such periods, 9 have been about 6 
months, 4 considerably less than 6, and 5 considerably more. 
A comparison with rainfall records indicates that there is 
some tendency for leaf-fall to follow dry weather; but this 
does not invariably occur. As above remarked, new leaves 
sometimes appear before the old leaves have fallen; in four 
such cases (all those noted) the period since the preceding 
leaf-fail was almost exactly six months. In other cases, 
under apparently similar conditions, no leaf-renewal has 
been recorded, and the old leaves appear to have persisted 
for 10 or 11 months (1931-32, 1934-35 and 1938-39). 
Where new leaves appear before leaf-fail, the old leaves are 
always shed within about two weeks following. 

The smaller tree under observation (with one trunk) 
has changed its leaves rather regularly each year about 
March-June. In 3 years (1928, 1929, 1932) it has also 
changed again about six months later, but so far as my 
observations go, this has not occurred in other years. 
Taking only the changes in March to June, the mean period 
is 12-3 months, and the standard deviation -84 month 
(6-8%). This tree also occasionally produces new leaves 
on a few branches without a general renewal. When new 
leaf growth was general in November, 1932 it was not 
preceded by leaf fall. 
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Dyera trees are i'airly frequent in the Gardens Jungle, 
and they tend to change their leaves at the same time, 
though they do not always behave alike. The two trees 
under observation have changed their leaves simultaneously 
(or approximately so) on the majority of occasions, but 
on others have been curiously diverse in behaviour. The 
following are dates of general changes only. 


Large Ti < e 


Small Tret 



Months 


M oaths 

6. 9.27 .. 

.. — 

17. 3.28 .. 

_ 

17. 3.28 .. 

.. 64 

11. 9.28 .. 

!.’ 5.7 

14. 6.28 .. 

. . 29 

14. 4.29 .. 

.. 7*112 9 

6. 4.29 .. 

. . 9-7 

3.11.29 .. 

.. 6*7 

20.10.29 .. 

. . 65 

25. 5.30 .. 

.. 6*7 13*3 

25. 5.30 .. 

.. 72 

1. 6.31 .. 

. . 12*2 

1.10.30 .. 

. . 4*2 

22. 5.32 .. 

.. 11*7 

2. 6.31 .. 

.. 8-0 

3.11.32 .. 

5*4 

12. 4.32 .. 

.. 10-3 

21. 4.33 .. 

.. 5*6 110 

20.10.32 .. 

.. 6-3 

21. 5,34 .. 

.. 13*0 

7. 8.33 .. 

.. 95 

25. 4.35 .. 

.. 11*1 

21. 5.34 .. 

.. 9-5 

4. 5.36 .. 

.. 12*3 

3. 5.35 .. 

.. 11-4 

14. 5.37 .. 

.. 12*3 

9.11.35 .. 

.. 62 

23. 6.38 .. 

.. 13*3 

31. 5.36 .. 

.. 6-7 



3.12.36 .. 

. . 6-1 



3. 6.37 .. 

.. 6-0 



25. 9.37 . . 

.. 3-7 



23. 6.38 .. 

.. 8-9 




Erythrina lithosperma Miq. 

Trees of this species in Singapore are remarkably 
constant in flowering in December and January, towards 
the end of the wet season. The trees are not deciduous, 
but this flowering appears to be connected with new 
vegetative growth which takes place early in the wet season, 
the onset of which is rather regular about October*. I have 
no full record of the behaviour of one of these trees 
throughout the year, and only enter this observation here 
as the flowering of Erythrina lithosperma is one of the most 
regular seasonal phenomena in Singapore. The trees are 
not very showy nor abundant. 

Fagraea fragrans Roxb. 

As reported in this Bulletin, Vol. IX pp. 73-78 (1935), 
trees of this species, which are abundant in Singapore, 
flower gregariously about May every year. The trees are 
evergreen, and their vegetative growth is practically 
continuous, but their flowering is such a regular pheno¬ 
menon that it should be mentioned here. The height of 
the flowering period, which lasts about 2-3 weeks, occurs 
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approximately four months after the end of the wet season, 
when the first dry period occurs. A week of dry weather, 
with no more than about -1 inch of rain, following much 
wetter weather, appears to stimulate the formation of 
flower buds. Fruits ripen about 3V£ months after flowering. 
There tends to be a small flowering about Octobcr- 
November, but this is irregular, and a few flowers may 
occur on isolated trees also at other times, but no general 
flowering of all trees. 

Ficus caulocarpa Miq. 

The tree reported upon in 1931 (under the name 
F. glabella) has been under observation since that time and 
has renewed its leaves three times each year, except 1935 
and perhaps 1938, in which it changed four times. The 
causes of the length of the individual periods are doubtless 
complex, but it is fairly clear in a few instances that 
distribution of rainfall has had an influence. 1931 was a 
very wet year, and the long leaf-period was longer than 
usual; this was probably the cause of an unusually late 
first change in 1932. In 1934 December was unusually dry, 
and this probably accelerated the first change in 1935; but 
why the next period should have been so very short is not 
at all clear. In several years there is a definite succession 
of periods, approximately to 3, 4 and 5 months, but in 
other years this succession is much less distinct. The mean 
dates of leaf renewal (1928-37), are 12 February, 9 June 
and 8 November (giving intervals of 96,117 and 152 days), 
the standard deviations being 19, 22 and 17 days; these 
deviations are distinctly high as compared with those shown 
by most of the deciduous trees here reported. 

The amount of rain falling during a leaf-period bears 
no relation to the length of the period; I have also compared 
the rainfall from 14 days before the end of one period 
to 14 days before the end of the next, but this also shows 
no correlation with length of period. 

Another younger tree, about a mile away, was under 
observation for a time, but probably not all changes were 
observed. Leaf-renewal dates were noted for this tree on 
7 occasions between November, 1934 and June, 1937. The 
differences in time between the nearest leaf-renewals of the 
Gardens tree were 13, 23, 33, 32, 15, 13 and 53 days. 

A young plant of the same species, which had started 
epiphytic growth on an old tree in the Gardens, changed 
its leaves once simultaneously with the large tree, but on 
two other occasions at times 40 and 41 days different. 

It thus appears probable that the factors controlling 
leaf-fall and leaf-renewal in this species are complex and 
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vary from tree to tree. They are certainly not simply 
related to climatic conditions. It is possible that fruiting 
may influence the length of leaf-period; it seems to be rather 
infrequent, and the small figs are not easily observed on 
the high branches of the Gardens tree. Unfortunately I 
have no records of fruiting. 

The dates of leal-renewal observed are as follows:— 


1927 




15 

Oct. 

1928 . 

.. 29 Jan. 

8 June 


4 

Nov. 

1929 .. 

.. 3 Feb. 

17 May 


20 

Oct. 

1980 . 

.. 23 Jan. 

8 June 


11 

Nov. 

1931 .. 

.. 10 Feb. 

28 June 


2 

Dec. 

1932 .. 

.. 12 March 

1 July 


9 

Nov. 

1933 .. 

.. 16 Feb. 

3 July 


29 

Oct. 

1934 .. 

.. 3 Feb. 

19 May 


2 

Nov. 

1935 . 

.. 20 Jan. 

7 April 

14 July 

5 

Dec. 

1936 .. 

.. 24 March 

10 July 


30 

Nov. 

1937 .. 

.. 17 Feb. 

27 May 


20 

Oct. 

1938 .. 

.. unrecorded 


20 Aug. 

31 

Dec. 

1939 .. 

.. 24 April 

27 June 

2 Sept. 



1940 .. 

. . 25 Jan. 

13 June 





Ficus variegata Bl. 

This is a common species in Singapore, and seedlings 
are abundant in the Botanic Gardens. A tree was men¬ 
tioned in my 1931 paper under the name F. polysyce. 

This tree appeared at first to have a period of six 
months, but later proved to have a rather longer period, 
showing an average of 6-5 months, with standard deviation 
of -84 or 129%. Its most peculiar behaviour was in 1932, 
when, having renewed its leaves in March, it persisted until 
November with the next crop of leaves, and then changed 
again in June 1933, the only leaf-renewal in that year. 

A second tree, observed (with two gaps) from 1929 
to 1939 was rather less regular, as shown below. Two other 
trees, observed only from 1932 and 1933, have shown 
greater regularity, with u less tendency so far to exceed 
a six months average. Mr. Corner has pointed out to me 
that the first mentioned tree is a male tree (figs contain 
male and gall flowers only) and one of the last two trees 
is female. 

It was mentioned in 1931 that the male tree bore six 
crops of fruits in a year. The females trees under observa¬ 
tion bear less frequent fruit crops (3 to 4 in a year), but 
in neither case could any relation between fruiting and leaf 
change be noted. The trees are cauliflorous, belonging to 
the subgenus Neomorphe. (For further information on 
this species, see Corner’s paper in Journ. Malayan Branch 
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R. Asiatic Soc. XI: 48-52.1933). The dates of leaf-renewal 
of the four trees and their leaf-periods in months are as 
follows:— 


A 



B 





Months 



Months 

12. 8.28 


.. — 

25. 8.29 


_ 

6. 1.29 


.. 4*8 

2. 3.30 


.’ 6-2 

14. 7.29 


6-3 

7. 4.31 


2 X 6-6 

7. 2.30 


.. 6-7 

Oct. 1931 


0- 

5. 8.30 


.. 6-0 

22. 5.32 


. . 7- 

8. 2.31 


6-1 

23.10.32 


.. 5-0 

20. 8.31 


.. 6-4 

Feb. 1933 


. . 4- 

6. 3.32 


.. 6*5 

27. 8.33 


. . 6- 

Nov. 1932 


.. 8- 

4. 3.34 


. . 6-2 

11. 6.33 


.. 7- 

18. 9.34 


.. 6-5 

26. 1.34 


.. 7-5 

31. 3.35 


. . 64 

6. 9.34 


.. 7-3 

Nov. 1935 


.. 7- 

16. 3.35 


.. 6-3 

June 1936 


7- 

Oct. 1935 


.. 7- 

20.11.36 


5- 

April 1936 


6- 

1. 6.37 


.. 64 

30.10.36 


.. 6- 

13.12.38 


3 X 6-1 

12. 5.37 


6*4 

June 1939 


.. 6- 

11.10.38 


3 X 5-7 




11. 5.39 


.. 7-0 




C 



D 





Months 



Months 

21. 1.33 


.. — 

9. 8.32 



25. 1.34 


2 X 6-1 

14. 1.33 


;; 52 

15. 8.34 


. . 6-5 

Feb. 1934 


2 X 65 

22. 1.35 


.. 5-2 

21. 8.34 


.. 6- 

19. 7.35 


.. 6-0 

18. 2.35 


.. 6- 

11. 2.36 


. . 6-8 

6. 8.35 


.. 56 

Sept. 1936 


.. 7- 

22. 3.36 


.. 7-5 

March 1937 


.. 6- 

Sept. 1936 


6- 

end Aug. 1937 


.. 5- 

30. 3.37 


.. 6- 




end Sept. 1937 


.. 6- 




30. 9.38 


2X6- 




13. 3.39 


.. 54 


Mean periods: A, 6-5; B, 64; C, 6-1; D, 6-1 months. 
Standard deviations: A, -84; B, -86; C, -65; D, -62 month. 
Coefficients of variation: A, 12-9%; B, 13-3#; C, 10-7%; 
D, 10-1%. 

Heritiera elata Ridl. 

A record of a leaf-period of nearly two years for 
a tree of this species was reported in my former paper. 
Subsequently there was a gap of four years in observations, 
and then three more periods, successively of 17, 22 and 
20 months were recorded. The tree is usually not bare 
before new leaf-growth occurs; the new growth is conspicu¬ 
ous because of its pale colour. Flowering occurs on the 
old wood, usually during the period of new growth, but 
may perhaps (as with H. macrophylla) occur at other times. 
The tree is a very tall one, remaining from primitive forest. 
A young tree, about 100 yards away, was observed to make 
new growth at the same time as the old tree in 1940. 
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The periods seem rather unequal in length, but the 
standard deviation is not excessive as compared with other 
trees. All recorded cases of leaf-renewal have occurred 
after unusually dry periods. This tree is probably one 
with a natuially long leaf-period (though the period is loss 
than that of H. ntacrophylla) which is rather much 
influenced by climatic change occurring towards the end 
of its normal leaf-period. Observations of leaf-renewal arc 
as follows. 

Months 

17. 3.29 . . .. — March 1935 

19. 2.31 .. .. 23 Aug. 1936 

1. 6.38 
31. 1.40 

Mean period: 20-5 months. 

Standard deviation: 2-6 months or 12-7%. 

Heritiera ntacrophylla Wall. 

A small but quite vigorous tree of this species, which 
is native in Burma has been under observation since March 
1929. It has an exceptionally long leaf-period, more than 
2(4 years on four successive occasions. Leaf-fall is 
prolonged over perhaps two months or more, at first slow, 
then progressively more rapid. Leaf-renewal is quite rapid, 
and is complete in a few weeks. In one case leaf-renewal 
took place on one branch after another over a period of six 
months instead of on all branches together. 

It is notable that the Malayan species H. data also has 
a long leaf-period. It would be interesting to have records 
of the widely distributed coastal tree H. littoralis; also to 
know something about the behaviour of H. ntacrophylla in 
its native climate. 

The dates of leaf-renewal of the tree of H. macrophylla, 
and lengths of leaf-periods, are as follows. 

Months 

32 

31 (to 37 months) 
31 
33-4 


10.12.31 .. 

14. 7.34 to Jan. 1935 
18. 2.37 .. 

Q t\ 1 1 UQ 


Months 


17 

22 

20 


Hevea braziliensis MuelL-Arg. 

The four trees mentioned in my earlier paper have 
been kept under observation since that time. Three of 
them illustrate the usual behaviour of Hevea trees in 
Singapore, namely response to dry weather whenever it 
comes, and consequent irregularity of leaf-renewal. The 
two larger trees have sometimes changed their leaves 
completely at the same time; sometimes a complete change 
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by one tree has been accompanied by a partial change in 
the other. The summary, printed below, though incomplete, 
gives a sufficient record to illustrate their behaviour. 

One of the young budded trees, recorded in the previous 
paper as never undergoing a complete leaf change, but 
always changing leaves on a branch (or a few branches) 
at a time, continued to behave in the same way for some 
time afterwards. It was later once observed to change all 
its leaves simultaneously, but no full records have been kept. 
It may show a greater tendency to complete change as it 
grows older. 

The other young budded tree, reported in 1931 as 
having renewed its leaves completely three times, has 
consistently continued this habit, with a period which 
appears to be significantly more than 12 months, the mean 
for nine periods being 13-3 months, with standard deviation 
of only 6-5%. The leaves of this tree are small, and it may 
be a morphologically distinct variety. 

It is interesting to compare these observations with 
those of Schweizer {Mitt, der Naturforsch. Ges. Bern, 
1932, pp. 1—8) at Djambi in Java, where there is a regular 
dry season. Leaf change of the Hevea trees at Djambi is 
related to the onset of the dry season, but some trees are 
always earlier or later than others in leaf-renewal. 
Characters of earliness or lateness are shared by all trees 
of the same clone. One tree was found to change its leaves 
frequently, a branch at a time; after manuring with 
Ammonium sulphate, the leaves all fell together, rather late, 
at the next dry season, but after two years the tree resumed 
its irregular habit. 

Schweizer defoliated certain trees (the behaviour of 
which had been previously recorded) at various times in 
relation to the season of leaf-change. If the trees were 
defoliated more than 5 months before normal leaf-change, 
they produced new growth and the next change occurred at 
the usual time. If defoliation was carried out only 2-3 
months before the date of normal leaf-fail, the subsequent 
leaves remained on the tree up to 3 months after the usual 
date of change. That is, the minimum life of Hevea leaves 
appears to be 4-5 months. 

In Singapore, dry weather is irregular in its occurrence 
(see introductory remarks in this paper) and it seems 
probable that any dry period will affect some Hevea trees 
which have leaves more than 4-5 months old. If the dry 
weather is severe, all the leaves on the tree may fall; if 
not severe, only the oldest leaves. As there are few budded 
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trees in Singapore, the behaviour of the trees is veiy 
irregular, and after every dry period some trees may be 
seen with autumn colours or bare branches. 

For other examples of irregular leaf-change, see 
Star ul ia cart hag inenais and Mangifcra indica. 

The single regular tree has shown the following 
succession of leaf-periods. 


22. 7.28 .. 

Months 

25. 2.34 . . 

Months 

.. 15*0 

1. 9.29 .. 

*. ’. 13*3 

20. 3.35 . . 

.. 12.8 

22. 9.30 .. 

. . 12-7 

April 1936 . . 

.. 13- 

27. 9.31 .. 

. . 12-2 

7. 5.37 .. 

.. 13- 

27.11.32 .. 

.. 14-0 

8. 7.38 . . 

.. 14*0 


Mean period: 13-3 months. 

Extremes: 12-2 and 15 months. 

Standard deviation: -86 month or 6 5%. 

Partial or complete (full) changes of leaves of the 
two large irregular trees were observed as follows: 

Tree M Tree W 


1927 .. 

.. Nov. 

part 

Aug. full 

1928 .. 



March part 

1928 .. 

Aug. 

full 

Aug. part 

1929 .. 

April 

part 

March full 


Sept. 

part 


1930 ., 

March 

full 

March full 

1931 .. 

May 

part 

July full 


Aug. 

part 


1932 .. 

March 

full 

unrecorded 


Oct. 

part 


1933 .. 

.. Feb. 

full 

Jan. full 


■Aug. 

full 


1934 .. 

unrecorded 

unrecorded 

1935 .. 

.. Feb. 

full 



Oct. 

full 

Oct. full 

1936 .. 

Aug. 

part 

unrecorded 

1937 .. 

March 

full 

March full 


Homalium grandiflorum Benth. 

A tree of this species, which is native from Tenasserim 
southwards, has been under observation from 1932 to 1939, 
all loaf-changes except one having been observed. It will 
be seen that all periods were more than a year, the shortest 
being 12-5 months; one period of 17-5 months was however 
much longer than the others. It is not obvious why this 
very long period should have occurred. 1934 was a wet 
year (115 inches), but April, May and June, when leaf-fall 
might have been expected, were the driest months. Leaf- 
renewal took place after only 12-6 months on 30 December, 
1936, though October and November had been wet months. 

This tree flowers very rarely, with the new leaves. 
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Only one flowering was observed in the period under review. 
The observed dates of leaf-renewal are as follows:— 


Month k 


Months 


8 . 2.32 .. .. — 

5. 4.33 .. .. 12-9 

20. 9.34 .. .. 17-5 

14.13.35 .. .. 12-8 

Mean period: 13 7 months. 
Standard deviation: 19 months, 


3.12.8(5 
18. 2.3!) 
6 . 8 40 


or 18 9%. 


. 12(5 

2 y 13 3 
.. 12(5 


Hymenaea courbaril L. 

A fine tree of this West Indian species has been under 
observation since 1927 and was reported upon in my earlier 
paper. It is never bare of leaves, but it has produced new 
leaves regularly every year in January or February, 
simultaneously with the fall of the old leaves. Flowering 
follows, at the end of the new growth, in May or early June, 
and the fruits ripen and fall towards the end of the year. 
Exact dates are difficult to record with this tree, as new 
growth often begins on one branch and gradually spreads; 
but the tree is undoubtedly very regular m behaviour. 
There are indications that early or late ending of the wet 
season influence the time of leaf-renewal. Thus in 1928 
wet weather persisted until February and new leaf-growth 
was not observed until 19th February. In 1930 new growth 
was observed on 12th January, following a diy December. 
In 1931 January was wet throughout, and the first new 
leaves were seen on 22nd February. 

It is evident however that all trees of this species do 
not behave alike. In 1931 I reported on a tree that had 
flushes of new leaves on various branches in turn through¬ 
out the year, though occasionally renewing its leaves almost 
entirely at about the same time as the first tree. A third 
tree has since been noticed, which renewed its leaves in 
September 1935 and 1936. This tree renewed its leaves at 
the same time as the first, in February, 1940. 


Kigelia pinnata DC. 

A tree of this African species, reported upon in 1931, 
has continued very regular in its behaviour, renewing its 
leaves rapidly in January or February each year, the mean 
date being 22nd January. As will be seen below, the 
standard deviation is very small; this is particularly signifi¬ 
cant, as the time of leaf-renewal is more sharply defined 
than in some other trees, and so the dates are more strictly 
comparable. Leaf-fail is complete within a fortnight, and 
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new growth usually begins just before the tree is bare. 
Flowering takes place on the old wood, sometimes just before 
leaf-fall, but more usually within two months afterwards. 
The flowers (which are open at night) are regularly 
visited by the local bats, but fruits are not set very freely. 

A very interesting comparison of behaviour is provided 
by some young trees, raised from seeds obtained from 
Africa. These trees were planted out, as young seedlings, 
on 19th October, 1931. They dropped their leaves and made 
now growth, in November, 1932, November, 1933 and 
November, 1934. Then in March, 1935 they were dug and 
manured, and they made new growth in April, dropping the 
old leaves soon after. Leaf-fail and new growth subse¬ 
quently took place in April, 1936 and April, 1937. This 
appears to indicate that the species tends to keep very 
accurately to a 12-month period, but that stimulus to root 
activity may induce premature new growth. Schweizer 
found that manuring of Hevea trees affected their subse¬ 
quent leaf-fall and leaf renewal (see Hevea brazilicnsis ). 

Though the first Kigelia tree has been very regular 
in its time of leaf-renewal, it has varied a little with the 
time of onset of drier weather after the wet season. Thus 
it was very early in January, 1935 after the unusually dry 


December, 1934. 

Month s* 


Months 

10 . 2.29 .. 

, , _ 

14. 1.34 .. 

.. 12-0 

17. 2.30 .. 

.. 12*2 

5. 1.35 .. 

.. 11*7 

10. 2.31 .. 

.. 11-8 

13. 2.36 .. 

.. 13-3 

27. 1.32 .. 

.. 11-5 

5. 2.37 .. 

.. 11*7 

14. 1.33 .. 

.. 11-4 

15. 1.39 .. 

2 X 11-7 


Mean period: 11-9 months. 

Extremes: 114 and 13-3 months. 
Standard deviation: -57 month or 4-8%. 
Mean date: 28 January. 


Koompassia malaccensis Benth. 

An old tree of this species, remaining from former 
primitive forest, was reported in 1931 to have renewed 
its leaves in three successive years in the month of 
September. This regularity subsequently changed, leaf- 
renewal being deferred until 8 November in 1930. In that 
year August was exceptionally dry, but there was a good 
deal of rain from September onwards, and possibly this wet 
weather was the cause of deferred leaf-fall. The next year 
leaf-renewal took place in December; then in 1933 there 
was no leaf-change at all, the next being in March, 1934. 
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After that there are two gaps in observations, dates noted 
being 17 May, 1936, 8 July, 1938, 15 June, 1939 and 12 
May, 1940. 

The mean period for 12 periods has been 12-7 months 
and the standard deviation not abnormally large; but I 
think that the incidence of dry weather or rain has consider¬ 
able influence. Thus, once leaf-fall became deferred from 
September into the wet season, it became later and later, 
extending to March in 1934 when January and February 
were both very wet. In 1936 February was dry, but March 
very wet. New leaf-change is likely to continue about June 
and July, when fairly dry weather is frequent, for some 
years. If it does so, the mean period of 12-7 months will 
be seen to be too high. The rather early change in 1940 
was probably due to unusual dry weather early in the year. 

There is another tree of this species, beside a road 
outside the Gardens, doubtless also a relic of the former 
forest, which appears to have shorter and less regular 
periods, but I have not adequate observations on this tree. 

The dates of leaf renewal, and the intervening periods 
in months, are as follows:— 


17. 9.27 .. 

Months 

18. 3.34 .. 


Months 
.. 14-8 

11. 9.28 .. 

!! 11-8 

17. 5.36 .. 

2 

X 13-0 

8. 9.29 .. 

.. 11-9 

8. 7.38 .. 

2 

X 12-9 

21. 8.30 . . 

. . 11-5 

15. 6.39 .. 


.. 11-2 

8.11.31 .. 

. . 14-5 

12. 5.40 .. 


.. 10 9 

25.12.32 .. 

.. 13 4 





12 periods. 

Mean period: 12-7 months. 

Extremes: 10-9 and 14-8 months. 

Standard deviation: 1-36 months or 10-7%. 

Lagerstroemia flos-reginje Retz. 

The same two trees mentioned in my earlier paper 
were kept under observation until 1937. The older tree 
continued to renew its leaves first on the lower branches. 
The early stages of growth of now shoots are very gradual 
and it is not easy to fix exactly comparable dates, even for 
the same branch. Part of the variation shown therefore 
may be due to this cause; but still it is not larger than in a 
number of others. 

The smaller tree continued as before to change the 
north side at a different time from the south, though the 
matter was later somewhat complicated by the development 
of a small central part which was more or less intermediate. 
The origin of this behaviour can probably be traced to the 
fact that when the tree was first planted a larger tree stood 
near it on the north side, shading that side considerably. 
The north side of the tree, as shown in the table below, 
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had a somewhat longer average period and a somewhat 
greater standard deviation. The two sides were near 
together in 1927 (only a month apart) but the north side 
gradually lagged behind, at the end of 10 years being six 
months later than the south side. 

A number of young trees of this species were planted 
out by one of the roads in Singapore about 10 years ago. 
At first most of these trees flowered about the same time, 
but later flowerings have shown increasing differences from 
tree to tree. It seems probable that each tree, according to 
its nature and surroundings, develops a fairly constant 
period of its own, and that there are small significant 
differences of period from tree to tree. 

A tree in Penang renewed its leaves in 3 successive 
years in January or February. It is likely therefore that 
this species is sufficiently influenced by the regularity of 
climate at Penang to change its leaves at the dry season 
every year. Further observations on this point are now 
in progress. 

The behaviour of the two Singapore trees is indicated 
by the following data: 


Smaller trie 
north side 


20 . 

8.27 

Months 

10 . 

6.28 

\ \ 9-7 

21 . 

4.29 

.. 10 4 

23. 

2.30 

.. 10-1 

25.11.30 

.. 9 

6 . 

9.31 

.. 9 4 

5. 

6.32 

.. 9 0 

12 . 

3.33 

.. 9-2 

1 . 

1.34 

.. 8-6 


15. 4.35 2 X 7-8 
20. 8.37 3 X04 
Mean period: 9-2 
months. 

Standard deviation: 
•88 months or 9*0%. 


Smaller Inc 
jo nth side 


20. 7.27 

Months 

12. 5.28 

’. ’. 9-8 

10. 3.29 

.. 10-0 

17.11.29 

.. 8-2 

1. 9.30 

.. 94 

3. 5.31 

. . 8-1 

12. 2.32 

.. 9-3 

20.11.32 

.. 93 

30. 7.33 

.. 8-3 

30.12.34 

2X85 

8.10.35 

.. 9-3 

9. 7.36 

.. 9-0 

24. 2.37 

.. 75 

Mean period: 8-9 

months. 

Standard deviation: 

•77 months 

or 8-7%. 


Old tree 


3. 9.27 . 

Months 

27. 5.28 . 

\ 8-8 

10. 3.29 . 

. 95 

17.11.29 . 

. 82 

29.10.30 . 

. 114 

15. 6.31 . 

. 7-6 

27. 3.32 . 

. 94 

18.12.32 . 

. 8-7 

24.10.33 . 

. 10-2 

15. 6.35 2 

X 9*8 

24. 2.36 . 

. 8-3 

Dec. 1936 . 

. 9-5 

Oct. 1937 . 

. 10- 

Mean period: 94 

months. 

Extremes: 

7-6 and 

114 months. 

Standard deviation: 

•99 months or 10*5%. 


Lecythis sp. 

The tree of this species (probably L. ollaria L.) briefly 
reported upon in my previous paper has now completed 11 
periods in almost exactly 11 years, with a standard deviation 
of only -71 month; it is thus one of the most regular trees 
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under observation. The fluctuations from year to year are 
not large, the longest period being 13-3 months and the 
shortest 11 months. 1 can see no correlation between 
rainfall records and these late or early leaf-changes. 

The leaves of this tree turn rather bright yellow quite 
suddenly, and are all fallen in 2-3 weeks. New buds begin 
to open as soon as the tree is bare, or sometimes before all 
the old leaves have gone. The dates given are therefore 
closely comparable. This tree has never flowered, though 
it is fully mature. 

A small tree, probably of the same species, planted 
near the former tree on 24th February, 1928, renewed its 
leaves about February 1931, 1932 and January, 1933. 
Subsequently it was dug and manured (no exact records 
kept) on more than one occasion and subsequent changes 
were irregular. It will now again be brought under 
observation. 

The dates of leaf change of the older tree are as 


follows:— 

Months 


Months 

8.7.28 

_ 

16.9.34 

.. 12-3 

18.8.29 

’. 13 3 

21.8.35 

.. 112 

8.8.30 

.. 11-7 

28.8.36 

.. 12-2 

30.8.31 

.. 12-7 

29.7.37 

.. 11-0 

16.9.32 

.. 12-5 

20.7.38 

.. 11-7 

7.9.33 

.. 11*7 

30.6.39 

.. 113 

Mean period: 

12-0 months. 




Mean date: 11 August. 

Standard deviation: 71 month or 5-9%. 


Mangifera foetida Lour. 

A tree of this species grows beside my house and has 
been under observation since 1927 except during absences 
m 1930, 1934 and 1938. It is not deciduous but has 
presented a rather regular behaviour as regards leaf- 
renewal and is worth recording. When new growth occurs, 
each twig produces either new leaves or flowers, or both. 
In one case only new leaves were produced and then a 
general flowering occurred three months later; in another 
case a general growth of new leaves followed a month 
after a general flowering. The usual procedure however 
is for leaves and flowers to be produced simultaneously, 
and the records below are for such (except that of 20th 
April, 1935 when no flowers were produced). It will be 
seen that the tree is less regular than some of the deciduous 
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trees, but has a standard deviation of only 11-6%, thus 
indicating the probability of a leaf-renewal not altogether 
dependent on climatic factors. The old leaves do not fall 
immediately the new begin to develop, as in Mangijcra 
indica; an inspection of the tree shows that on some twigs 
leaves persist for at least 2i/» years, while on others less 
than 18 months. The actual dates of general leaf-renewal 
are as follows: 


23. 9.27 .. 

Month a 

26. 2.33 .. 

Months 

. . 9-7 

24. 6.28 .. 

.! 9-0 

5.11.33 .. 

.. 8-3 

3. 2.29 .. 

7-4 

20. 4.35 .. 

.. 17-5 

18. 8.29 . . 

.. 6*5 

27.12.35 .. 

.. 8*2 

23. 3,30 .. 

.. 7-2 

1. 8.36 .. 

. . 74 

6 . 9.31 . . 

. . 175 

1. 4.37 .. 

. . 8-0 

5. 5.32 .. 

.. 8-0 

23. 9.38 .. 

.. 17-7 


Assuming 16 periods: mean period is 8-25 months. 

Standard deviation: -96 month or 11-6%. 

Mangifera indica L. 

The two trees by the lake in the Botanic Gardens, 
mentioned in my previous paper, were kept under observa¬ 
tion until 1937. After 1930 the trees rarely changed their 
leaves completely, but usually changed on a group of 
branches at a time. Change, whether partial or complete, 
usually took place simultaneously on the two trees, but 
sometimes one tree had a partial change, while the other 
did not. Leaf-fall always accompanies leaf-renewal, and 
never precedes it, so that the trees are never bare. 

Flowering is rare, having occurred three times only in 
10 years. There may have been a few flowers at other 
times, but no general flowering. As in other countries, 
flowering appeal’s to be quite independent of leaf change. 
Flowering follows dry weather, but not al 1 dry periods 
produce flowering. 

It appears that the leaves usually last 9 to 12 months, 
but may exceptionally last only 4 to 5 months on part of 
a tree. The case is evidently a complex one, and needs 
more careful observation. Though the behaviour of these 
trees may seem to be rather like that of Hevea, in the 
Mangifera leaf-renewal precedes leaf-fall, whereas the fall 
comes first in Hevea. This may mean a quite different 
mechanism of response to climatic change, but careful 
analysis of the behaviour of the trees is needed before we 
can be sure of this. Mangifera trees would be interesting 
subjects for experiment on the lines indicated by Schweizer. 


Vol. XL (19U0). 










152 


The following table summarizes the behaviour of the 
two trees from 1928 to 1937. “Full” means a complete 
leaf-change, “part” means leaf-renewal on part of the tree 
only. 



North tree 

South trt ( 

Ftovu ring 

1928 . 

July, full 

July, lull 


1929 . 

. June, full 

June, full 

3.2.29 

1930 . 

. March, full 

May, full 


1931 . 

. end May, part 

July, part 

end March, full 
July, part 


1932 . 

. April, part 

Aug., part 

April, part 

Aug., part 


1933 . 

. Feb., part 

Aug., nearly full 

Feb., part 

June, part 

Aug., part 

26.2.33 

1934 . 

. no record 

Nov., full 

25.2.34 

1935 . 

. March, full 
end Oct. part 

Aug., part 

Nov., part 


1936 . 

end March, almost full 

end March, almost 
June, rest of tree 
Sept., part 

full 

1937 . 

Feb., part 

April, part 

April, part 



Parishia Maingayi Hook. fil. 

A tree of this species has been observed at leaf-change 
on five occasions, but not all consecutively. It appears 
probable however that the period is well over a year, in 
the neighbourhood of 15 or 16 months. I do not think it 
possible that the period is so short as half this, as the tree 
is in a fairly conspicuous place beside the potting shed at 
the Gardens, and though it was not on my regular list of 
trees, I could hardly fail to have observed it if it changed 
more frequently. It loses its leaves completely and stands 
bare for two weeks or more before leaf-renewal. 

Herbarium specimens taken from the same tree prior 
to my observation of leaf-change indicate that the tree was 
flowering on the following dates: 25th April, 1923, 17th 
June, 1926 and 29th April, 1930. These specimens were 
probably taken about a month after the opening of the new 
leaf-buds. With this assumption, the dates in 1926 and 
1930 agree with a leaf-period of about 15 months, but 
that of 1923 does not. The observed dates of leaf-renewal, 
and the estimated leaf-periods, are as follows:— 

Months Months 

20.10.32 .. — 19. 5.39 .. 2 X 15*2 

21 . 7.35 .. 2 X 16*5 10. 8.40 .. .. 14-7 

10.11.36 .. .. 15-6 

Probable mean period: 15-6 months. 

Standard deviation: -96 month or 6-2%. 
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* 

Parkia javanica (Lam.) Merr. 

The tree of this species mentioned (as P. Roxburghii ) 
in my earlier paper has behaved in a more regular manner 
than any other of which records have been kept. Its 
inflorescences appear in September or October, after which 
leaf-fall begins slowly, being completed about the beginning 
of February, the fruits ripening at the same time. New 
leaf-growth begins after the tree has been bare for about a 
fortnight. The mean date of leaf-renewal is 23rd February, 
and the standard deviation only -24 month or 7 days. 

A very fine old tree of the same species in another part 
of Singapore has been observed in 1931, 1932, 1935, 1936 
and 1937 to renew its leaves in March, about a month later 
than the tree in the Gardens. The data for the Gardens 
tree are as follows: 



Months 


Months 

27. 2.28 .. 

., _ 

4. 3.34 .. 

.. 12-3 

27. 2.29 .. 

.. 12-0 

20. 2.35 .. 

.. 11-6 

17. 2.30 . . 

.. 11-7 

23. 2.36 .. 

.. 12-1 

19. 2.31 . . 

.. 12-1 

15. 2.37 .. 

.. 11-7 

21. 2.32 .. 

.. 12-1 

1. 3.39 .. 

2 X 12-2 

23. 2.33 .. 

.. 12-1 




Mean period: 120 months. 

Mean date: 23 February. 

Standard deviation: -24 month or 2-0%. 


Peltophorum pterocarpum (DC.) Backer. 

Two old trees of this species, mentioned in my earlier 
paper (as P. ferrugineum,), have been regularly observed 
for 10 years, and have been very regular in their behaviour, 
the leaf-period averaging exactly six months, with standard 
deviation of less than half a month. The mean dates of 
12th February and 10th August compare with 8th February 
and 11th August for Terminalia catappa over the same 
period. 

The tree E mentioned in my earlier paper was evidently 
not in a vigorous state. Its leaf-changes were at rather 
long intervals (up to 9-5 months) and not at all regular. 
Observation of this tree was not continued. 

The young tree F behaved much more regularly after 
the two short periods of 4-4 and 4-7 months in 1929-30. If 
the observations from 15th January, 1930 onwards are taken, 
the standard deviation is only -75 month or 114)%, which 
is not excessive ; I think the short periods were due to 
attack by caterpillars. Possibly the tree will approximate 
to 6 months as it grows older. Compare the behaviour of 
the young tree of Couroupita. 

As noted in 1931, this species flowers at the end of the 
vegetative growth, the fruits ripening about the time of 
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leaf-fall or somewhat earlier. Flowering is sometimes 
absent, but this does not appear to affect the length of the 
leaf-period appreciably. 

The behaviour of this species in Ceylon and Java is 
evidently irregular (see my 1931 paper, p. 201, references 
to Wright and Coster). When I was in Bombay in October 
1937, I noticed that all the trees bore fruits, the result of 
flowering earlier in the year, and that most bore also some 
flowers, though not a full flowering; but there was no sign 
of new leaves. The Superintendent of the Victoria Gardens 
at Bombay kindly informs me that the trees lose their leaves 
gradually from December to February and produce new 
leaves in March. They thus renew their leaves once a 
year, in contrast to Couroupita guianensis , which changes 
twice a year both in Singapore and Bombay. I noted that 
the Peltophorum trees of Bombay were much taller than 
those I have seen in Malaya, though I could otherwise see 
no difference. It is possible that the Malayan trees belong 
to a distinct race with the peculiarity of a tendency to a 
short leaf-period. 

Two old trees T 



Months 


Months 

8 . 1.28 . . 


— 

1. 4.28 . 


24. 6.28 .. 


5*5 

11.11.28 .. 

.. 7*3 

3. 2.29 .. 


7-3 

14. 4.29 .. 

.. 4-1 

21. 7.29 .. 


5-5 

25. 8.29 .. 

.. 4-4 

30. 1.30 .. 


62 

15. 1.30 . . 

.. 4*7 

8 . 8.30 .. 


62 

22. 7.30 .. 

.. 6-2 

4. 2.31 .. 


59 

10. 3.31 .. 

.. 7-5 

23. 8.31 .. 


6-4 

Nov. 1931 .. 

.. 8- 

28. 2.32 .. 


6*2 

26. 6.32 .. 

.. 7-5 

11. 9.32 .. 


6-4 

Feb. 1933 .. 

.. 7-4 

4. 3.33 .. 


5-8 

17. 9.33 .. 

.. 7- 

26. 8.33 .. 


5-7 

7. 1.35 .. 

2 X 7-8 

25. 2.34 .. 


6-0 

20. 7.35 .. 

.. 6-5 

25. 8.34 .. 


60 

1. 3.36 .. 

.. 74 

27. 2.35 .. 


6-1 

2.10.36 .. 

.. 7-0 

22. 8.35 .. 


5-8 

20. 4.37 .. 

.. 6-6 

21 . 2.36 .. 


6-0 

Mean period: 6*8 months. 

28. 8.36 .. 


6-2 

Standard deviation: 

1-27 months 

6 . 2.37 .. 


5-3 

or 18-7%. 


10. 8.37 .. 


6-1 

Mean period from 

15.1.30 on- 

13. 7.38 .. 

X 

N 

5-6 

wards: 7-3 months. 

20. 2.39 .. 


7-2 

Standard deviation 

: -75 month 

Mean period: 6-0 months. 

or 11-0%. 


Standard deviation 

•43 

month 




or 7-2%. 

Mean dates: 12 Feb. and 10 
Aug. 


Pterocarpus indicus Willd. 

There is a note about this species in my former paper 
(p. 202). I have little further to add concerning the 
periodicity of leaf-change of trees in Singapore. They are 
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certainly less regular and less free-flowering than in the 
seasonal climate of Penang; and trees in Singapore tend 
to change their leaves a branch or more at a time, often 
taking weeks or months to renew their leaves on all 
branches. Flowering follows new leaf-growth, and the 
extent of flower-bud production is probably influenced by 
climatic factors. Trees of this species in any one locality 
show a remarkable gregarious flowering which has been 
little noted in botanical literature. 

The inflorescences develop up to a stage when the 
flower buds are well grown, and then rest for a time; then 
all buds which have reached this stage will suddenly flower, 
often making a most spectacular display, lasting only a day. 
The next lot of buds will go through the same process, each 
inflorescence flowering usually in two or three stages. It 
is a remarkable sight in Penang to see many trees clothed 
almost all over with gold; the flowers are small, and in a 
full display do not show individually. 

The stimulus causing all buds at the receptive stage 
to develop is undoubtedly a fall of temperature, as in other 
cases of gregarious flowering (notably of the common orchid 
Dendrobiwn crumenatum ). It appears that three davs onlv 
are needed from the stimulus to the opening of the flowers. 
The stimulus may be a sudden fall of about 10° F., such as 
often accompanies a storm during the heat of the day; 
or a cool dav, in which the temperature does not rise 
appreciably above 80° F. 

All cases of flowering recorded by me in Singapore 
in the year 1940 (21 occasions) have followed three days 
after one or other of these temperature conditions. The 
sudden fall of temperature has ranged from 7° to 15° F. 
The largest flowering of all followed three days after a day 
of very uniform cool temperature. 

As an indication of the slow rate of leaf-change, and 
the dispersal of flowering of one tree over considerable 
periods, the following case is of interest. A tree near my 
house boro dowers on 21 separate occasions between 9th 
April and 20th July, 1940. Most of these were only small 
flowerings, only two involving any large part of the crown 
of the tree. In the previous year (1939) the same tree 
flowered on 8 occasions in August and September. The 
biggest general flowering of trees in Singapore in 1939 was 
in June, and in 1940 on 30th May. 

Salmalia malabarica (DC.) Schott & Endl. 

The two trees reported on in 1931 (under the name 
Bombax malnbaricum) have been kept under observation, 
and have continued to behave in a similar manner, the upper 
tree with a consistently longer period than the lower, as 
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shown below. The standard deviation of the tree with 
longer period (which is also the more vigorous of the two) 
is only -44 month; of the other tree -98 month. The trees 
always have a bare stage of 2-3 months irrespective of 
the time of year. Loaf-renewal has occurred in almost 
every month of the year. 

It should be noted that these two trees are not growing 
under very favourable soil conditions and that their 
growth is poor. They will form interesting material for 
cultivation and manurial experiments {sec remarks under 
Kigelia), which have now begun. 


Upper Tree Lower Tree 


30. 3.28 . 

Months 

30. 3.28 .. 

Months 

17. 2.29 . 

.’.' 10 6 

16.12.28 . . 

*. *. 8*5 

18.12.29 . 

.. 300 

6.10.29 .. 

. . 9*7 

1.11.30 . 

. . 10-4 

10. 6.30 .. 

.. 8*1 

4.10.31 . 

.. 11-1 

3. 5.31 .. 

. . 10*8 

1. 8.32 . 

. . 9-9 

n d on 

O. 0.0-6 . . 

.. 10*1 

4. 6.33 . 

.. 101 

1.12.32 . . 

.. 8*9 

1. 5.34 . 

.. 10-9 

6 . 8.33 .. 

.. 8*2 

7. 4.35 . 

.. 11-2 

20. 4.34 .. 

.. 8*5 

16. 2.36 . 

. . 10-3 

18. 3.35 .. 

.. 10*9 

21. 8.39 . 

4 X 10-5 

6.10.36 .. 

c* 

X 

<M 

Mean period: 

10-5 months. 

15. 7.37 . . 

.. 9-3 


Extremes: 9-9 and 11-2 months. Mean period: 9-3 months. 

Standard deviation: (excluding Extremes: 8-2 and 10-9 months. 

193&-39) -44 month or 4-2%. Standard deviation: -98 month 

or 10-5%. 

Saraca taipingensis Cantley. 

A fine tree of this handsome Malayan species has been 
under observation for some years. The tree is evergreen, 
flowering on the old wood, independently of the production 
of new leaves. New leaves are produced in flushes at 
irregular intervals, but the old leaves do not immediately 
fall. 

Though I cannot trace a definite connection between 
flowering and dry weather, it is fairly clear that flowering 
follows about a month or so after the beginning of a period 
of dry weather. The extent of the flowering naturally 
depends on how recently the tree flowered last. There are 
usually two fairly full flowerings in a year, and often small 
flowerings between. The flowerings recorded between 1927 
and 1937 have been in the following months:— 

January .. Once July .. Once 

February .. Three times August .. Six times 

March .. Six times September .. Four times 

April .. Once October .. Twice 

June .. Once 

This indicates that the flowering tends to be in 
February-Mareh and August-September, following the 
principal dry periods. 
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New leaves come in flushes at irregular intervals. As 
the old leaves do not fall when the new develop, the new 
growth is not dependent on the age of the old leaves. It 
seems to be most frequent soon after wet weather which 
follows a dry period, but this is not invariably the case, 
and the response is probably a rather complex one, 
dependent on the condition of the tree as well as on the 
weather. 

Sindora Wallichii Benth. 

The two trees of this species mentioned in 1931 have 
continued to behave irregularly as regards leaf-change, but 
records are incomplete. The tendency seems to be for a 
minimum leaf-period of about 12 months, with possible 
retention of leaves up to about 18 months. There is some 
indication that continued wet weather about 12 months 
from the last leaf-change prolongs the life of the old leaves; 
but the two trees do not always behave alike in this matter. 
Thus, they both renewed their leaves completely in February 
1931; one tree renewed them again in February, 1932, 
though January, 1932 was not a very dry month, but the 
other delayed until August 1932 before renewal. The first 
tree had previously renewed its leaves in September, 1929, 
but failed to do so in September, 1930, though July and 
August were both unusually dry, deferring renewal until 
February, 1931. 

The trees are slowly deciduous over a rather long 
period, and sometimes leaf-renewal occurs on part of the 
tree only, on other parts later. The response is evidently 
a complicated one. 

Sterculia carthaginensis Cav. 

The tree of this species mentioned in 1931 has been 
under observation since that time and has proved to be a 
very interesting case, comparable with that of Hevea, but 
less sensitive to climatic change. Its behaviour is worth 
considering in some detail. 

The first leaf-renewal observed was on 11th December, 
1927. The period from 12th November to 10th December was 
exceptionally dry, rainfall amounting to only 2-60 inches, 
instead of an average of about 10 inches. The next leaf- 
renewal was observed on 22 July, 1928, following a dry June. 
The next renewal occurred on 10th March, 1929; the rainfall 
in February was 10 97 inches, but there was a rather dry 
period from the 4th to 15th inclusive (12 days) with 1-00 
inch, which may have caused leaf-fall to begin. 

The weather was wet from August to November, 1929, 
December having only 4 49 inches. The tree had new leaves 
on a few branches about 10th December, but did not renew 


Vol. XI. (1940). 



158 


all loaves until 17th February, 1980; the weather was dry 
from 12th January onwards (1-11th January, 317 inches; 
l2-31st January, 0 72 inch). It is strange that the two 
unusually dry months of July (1-89 inches) and August 
(113 inches) did not cause another general leaf-change, 
but there were small developments of new leaves at various 
times between August and November, 1930, (16th to 29th 
September and October- 7th to 16th, were also dry periods). 
The next general leaf-renewal took place on 21st February, 
1931; January was very wet up to the 19th, but from the 
20th to 16th February the rainfall was only 1-80 inches. 
There was no more dry weather during the rest of the year 
(not more than six consecutive days without rain at any 
time) but a few new leaves were produced by the tree in 
December. 

In 1932 the early part of January was dry (l-17th, 
•56 inch), but leaf-renewal was deferred until 20th 
February. Following dry weather in July and August, there 
was occasional small leaf-renewal on various branches 
between July and October, but no general renewal until 
16th January, 1933. There was hardly any wet season in 
the latter part of 1932, and only 1T9 inches rain from 
3rd to 19th December; this presumably induced an early 
leaf-renewal in 1933. 

In 1934 and 1935 there was again leaf-renewal in 
January, that of 1935 being early (12th) following a very 
dry December. There was an unusually large partial leaf- 
renewal on 18th September, 1935, about half the tree being 
involved; this followed a very dry July and August (2-73 
and 303 inches). November and December, 1935, were 
wet, and also January, 1936; dry weather began on 
February 1st and a general leaf-renewal (involving the fall 
of those leaves produced in September, 1935) began on 
3rd March, 1936. 

The wet season at the end of 1936 was noi-mal with 
a short break at the beginning of January, 1937, the rest 
of January being wet. Leaf-renewal occurred on 13th 
February. No further change occurred up to October, 1937. 
I have no record of the behaviour of the tree at the 
beginning of 1938. There was a dry fortnight in January 
and leaf-renewal probably took place in February. July 
was very dry with 2-4 inches and there was another dry 
period in October (2-7 inches in 24 days). It was pre¬ 
sumably this which caused a complete leaf-renewal on 30 
November. Though there was a good deal of dry weather 
in February and March, 1939, leaf-renewal did not occur 
until 8th May, a period of 5-3 months. 

This tree is clearly unstable. It appears to have a 
minimum period of five months (5-5 months from the 
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half-renewal of 18th Scpteml ier, 1935 to 2nd March, 1936, and 
5 3 months from 30th November, 1938 to 8th May, 1939) and 
a maximum of about 12 months (prolonged for some leaves 
to 13-7 months, on one occasion, following the large partial 
change of September. 1935). It appears that after about 
5 months any pronounced dry weather may cause at least a 
partial leaf-fall, followed by leaf-renewal on the branches 
affected; leaf-renewal occurs a month or more after the 
onset of the dry weather (in a complete change, leaf-fall 
is complete in 2-1 weeks after the first signs of brown 
leaves). But it should be noted that where new leaves are 
produced on only a few small branches, these fall at the 
next general leaf-fall, even though this occurs only 2 or 
3 months later. 

The following table shows dates of complete changes 
only, with the intervening periods in months. For the 
years 1929-1937, the mean period was 121 months, with 
standard deviation 88 month or 7-3 r /r. 


11.12.27 . 

Month* 

21. 1.34 

Mouths 
.. 122 

22. 7.28 . 

7 4 

12. 1.35 

. 11-7 

10. 3.39 . 

76 

2. 3.36 .. 

. 13-7 

17. 2.30 . 

112 

13. 2.37 

.. 11-4 

21. 2.111 

121 

30.11.38 

. 2 X 10*8 

20. 2.32 

12 0 

S. 5.39 

. . 5-3 

16. l 33 . 

. 100 

22. 2.40 

. . 9-5 


Sterculia macrophylla Vent. 

I have short series of records of three trees of this 
species, one in Penang and two in Singapore. Two of the 
trees have shown a fairly regular period of 64 to 8-2 
months; the third tree was in poor condition, and much 
more irregular, in 1927-31. This third tree was subse¬ 
quently cultivated and became more vigorous. It showed 
a period of 92 moiiths in 1938-39. The records indicate 
this species as a short-period tree, both at Penang and 
Singapore. Its natural distribution is said to be confined 
to Malaysia. Records of its behaviour in the more strongly 
seasonal climate of East Java would be interesting. The 
following are data available for the three trees above 
mentioned. 


Penang 


tfmgapoi v 

Suigupo) 

L 

Months 

Months 

Months 

8 . 1.31 .. 

_ 

28. 2.35 . . — 

7. 9.27 . . 

— 

14. 9.31 . . 

8-2 

8 . 9.35 .. 6-4 

5. 8.28 .. 

10*9 

June 1932 .. 

6 - 

30. 3.36 . . 6-8 

1. 6.29 .. 

9*9 

3. 1.33 .. 

6*5 

20.11.36 .. 7 7 

20 . 6.30 .. 

12*6 

Aug. 1933 . . 

7 

27.0.37 .. 7 2 

2. 2.31 .. 

7-4 




8.10.38 .. 

. 




15. 7.39 .. 

9-2 




13. 3.40 .. 

8-0 
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Sterculia sp. 

This tree, the species oi' w inch has not been identified, 
has been under observation foi 12 years and lias had a 
mean leaf-period ol‘ 101 months, with a good deal of 
variation. The standard deviation however is little more 
than 10 (/ ( of the moan period. The data are as follows. 

Months Month > 


16. 9.27 .. 

_ 

Dec. 1933 .. 

2 X 9 5 

12. 8.28 . 

.’ .* 10 9 

25. 8.35 .. 

2 X 10- 

1. 6.29 . . 

.. 9-7 

28. 5.36 .. 

91 

14. 4.30 .. 

.. 104 

March 1937 . 

.. 9-5 

5. 4.31 .. 

.. 117 

22. 8.39 .. 

3 X 9-7 

10. 3.32 . 

.. 11-2 

2J. 4.40 .. 

.. 8-0 

13. 3.33 .. 

12 l 




15 periods,. 

Mean period: 101 months. 

Standard deviation: 126 month or 12 We. 


Tamarindus indica L. 

The old tree mentioned in my paper of 1931 died not 
long afterwards. The young tree was kept under observa¬ 
tion, but being planted in a clay soil was not in a very 
vigorous condition. It showed a tendency to have periods 
of less than a year for three years, but then had a period 
of 17-7- months, the subsequent leaf-growth being poor and 
slow in developing. In September, 1938, three months after 
a leaf-renewal, the tree was well dug and manured, new 
leaf-growth occurring two months later. The future de¬ 
velopment will be watched with interest. The dates of new 
leaf-growth are as follows. 


Mouths Month* 

15. 2.31 .. .. — 15.12.34 .. .. 10- 

28.2.32 .. .. 124 4.12.35 .. .. 11-7 

24. 3.33 .. .. 12-8 25. 5.37 .. .. 17*7 

15. 2,34 .. .. 10 7 L 6.58 .. .. 12-2 

Manured 18.9.38. 

November 1938, more new leaves. 


Terminalia caiappa L. 

Kecords have been continued of the behaviour of the 
tree mentioned in 1931. It has subsequently shown more 
irregularity than was indicated in the period 1927-31. This 
irregularity was chiefly in 1932-34, and is probably to be 
traced to the dry weather of August to December, 1932, 
which caused a leaf-renewal on 25th December, 1932, after a 
period of only 4-5 months. This was followed by three 
rather long periods, which brought the month of leaf-change 
to August once more. The long period of 1936 is surprising, 
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as the months of June, July and August were all fairly diy. 
New growth of leal-huds is rapid and simultaneous all over 
the tree, so that dates are closely comparable. 

As noted previously, this species changes its leaves 
twice a year in the strongly seasonal climate of east Java, 
in Ceylon, and in West Africa. In East Java it changes 
its leaves in the latter part of the Met season, and again 
in the latter part of the dry season. On the analogy of 
the behaviour of the Singapore tree, one would expect the 
leaf-periods in East Java ending February-March, during 
which the weather is much wetter than in the other period, 
to be longer, and the drier leaf-period, ending August- 
September, to be shorter. Records on this point would be 
interesting. It is clear that the species tends to have a 
leaf-period of about six months, and that the present tree 
is more sensitive to external influence than the tree of 
Couroupita, but less so than the trees of Ficm variegata 
mentioned in this paper. 

At Peradeniya there are two dry seasons (one longer 
than the other) and the change occurs during the dry 
seasons. In Singapore the mean dates of leaf-change of 
the tree observed (8th February and 11th August) also 
correspond with the periods when dry weather is most 
frequently experienced. 


Recorded dates of leaf-renewal of the 
as follows. 

Months 

Singapore tree 

Months 

8. 1.28 .. 


11. 

6.33 


. . 66 

8. 7.28 .. 

.'. 6-0 

21. 

1.34 


. . 7-3 

3. 2.29 .. 

.. 6-8 

20. 

8.34 


.. 70 

11. 8.29 .. 

.. 6-3 

28. 

2.35 


.. 6*2 

9. 2.30 .. 

.. 6-0 

10. 

8.35 


.. 5-5 

8. 8.30 .. 

.. 6-0 

18. 

2.36 


.. 63 

6. 2.31 .. 

.. 6-0 

20. 

9.36 


.. 71 

20. 8.31 .. 

.. 6-5 

12. 

3.37 


. . 56 

6. 2.32 .. 

.. 55 

9. 

9.37 


. . 59 

9. 8.32 .. 

.. 6-1 

1. 

9.38 


2 X 09 

25.12.32 .. 

.. 4*5 

15. 

3.39 


.. 65 


Mean period: 61 months. 

Extremes: 7-3 and 4 5 months. 

Standard deviation: 64 month or 10-5V■ 
Mean dates: 8th Feb. and 11th Aug. 


Terminalia subspathulata King. 

This local species is represented by a fine tree on the 
edge of the Gardens Jungle in Singapore. This tree has 
been very regular in its behaviour since 1928. It begins 
to lose its leaves about October and loses them slowly all 
through the wetter season, more rapidly when the drier 
weather begins in January or February, and is nearly bare 


Vol. XI. (191,0). 
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for perhaps a month before the new buds begin to open. 
The opening of the buds is quite rapid and simultaneous 
all over the tree, so that dates are closely comparable. 
Flowering does not occur every year. 

The factors which influence the date of leaf-renewal 
are probably rather complex, as the period of leaf-fail 
extends over several months. There is little doubt that the 
tree has a natural tendency to a 12-month leaf-period, and 
also that the occurrence of the bare period immediately 
following the break at the end of the wet season is signi¬ 
ficant; but the slow loss of leaves through the wet season 


is curious. 

The data for this tree are as 
Monihn 

follows. 

Month 

19.4.28 


. . - 

10.5.34 

.. 13 3 

37.3.29 


. . 10-9 

27.3.35 

.. KM! 

16.3.30 


. . 120 

10.4.36 

.. 12 5 

31.3.31 


. 32 5 

29.4.37 

.. 12-<! 

10.4.32 


.. 123 

12.4.39 

2 \ 11-7 

2.4.33 


. . 11-7 

12.3.40 

.. 11-0 


M^an period: 13 9 months. 

Standaid deviation: -83 month or 7 0 r /. 
Mean date: 6th April. 
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Vol. XL (1940) 


Total for the year: 115-24 inches. 
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STRAITS SETTLEMENTS 
Vol. XI 30th August, 1941 Part 3 


NOTES ON THE SYSTEMATY AND DISTRIBUTION 

OF MALAYAN PHANEROGAMS, IV: IXORA 

By E. J. H. Corner, 

Botanic Gardens, Singapore 

After studying for several year’s the living plants of 
Ixora in Malaya, I find that the two most valuable guides to 
the affinity, and therefore to the identification, of the 
species are the colour of the corolla and the fragrance or 
scentlessness of the flower. After these one must have 
recourse to the size of the bracts and sepals and the shape 
and venation of the leaf. The size and hairiness of the 
corolla and even the shape of the petals I find to be most 
variable and, for the majority of the Malayan species, by 
no means specific. But the most important character of 
the genus is found in the structure of the inflorescence, 
whether its branches are articulate or not, because this 
criterion distinguishes I. grandifolia, with its inarticulate 
inflorescence falling off in one piece, from all other Malayan 
species. It is a primitive mark that connects Ixora with 
such genera as Pavetta and Tarenna. 

It seems (hat the extraordinary variability in the size 
of the leaf and corolla is not appreciated. From the most 
recent woiks on the genus (Craib, Brcmekamp) the impres¬ 
sion is gained that many new species can be blocked out 
from the old and that minute differences in hairiness, leaf- 
size, or shape, and length of corolla-tube suffice to define 
them. But 1 am certain that this view is mistaken and, 
if followed, must lead to the making of so many “species” 
that the classification of the genus will become impossible. 
Such splitting, based on relatively few herbarium specimens, 
merely obscures the issue which is to have names for the 
major, well-defined groups of individuals. Moreover, 
through limitation to the herbarium, many equally variable 
and important characters such as the colour of the flowers 
and the shininess of the leaves must be omitted, though 
from such features the living plants are most easily 
recognised. If it is permissible to make species on the 
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size of the leaf, so it is on the colour of the corolla c.g. /. 
Candida and I. lutea. But the more one studies the wild 
plants the more one will encounter intermediates between 
the microspecies of the “splitters”. For example, a good 
case might be put forward for uniting /. chinnms, 1 . 
iavanica, I. congesta , I. Lobbii and /. Kobinsomi because 
"there are a few plants which cannot be classified as one 
or the other, but can be referred equally well to two of the 
species. To the field botanist in Malaya, lxora is clearly 
in a ‘state of evolution’ comparable with that of Rubus, 
Rosa, or Oenothera and, systematically, as complicated. We 
must, therefore, compromise between the needs of the field- 
botanist and the scruples of the herbarium to procure a 
satisfactory classification. 

To prove my point, 1 have defined the Malayan species 
in the widest possible sense and, under the rod-flowered 
species, have indicated to some extent their variation by 
numbering the recognisable forms. It will be seen that 
these show such gradation that none can be separated as a 
species e.g. I. javanica with the corolla varying from 2-5 cm. 
long, 1—2 5 cm. wide, and from a basic yellow through pink 
to deep red. That these continuous variations should have 
been overlooked by previous authors must throw grave 
doubts on the value of their classifications. Certainly the 
keys of King, Ridley and Pitard are impracticable. I believe 
that by combining all such variable characters as the size, 
shape, texture, colour, shininess and venation of the leaf, 
the length of the stipule, petiole and peduncle, the variation 
in size of the corymbs and flowers and the colour of the 
petals, no less than a hundred ‘forms’ of 1. javanica could 
be detailed for Malaya alone. And how many of these 
characters and combinations of characters would be 
hereditary? 1 think that the main species of lxora are 
known. It is now time for the field-botanist and the 
geneticist to explore their variation. 

I have not attempted to dissect Bremekamp’s latest 
paper on the Malaysian species (Bull. Jard. Hot. Buit. sor. II, 
vol. 14, 1937). I doubt if anyone will bo prepared to 
struggle through so much detail before the name of a species 
can be found. The classificatory value of the details 1 
consider so dubious and trivial that I would regard most of 
Bremekamp’s species as forms of subspecies and his series 
as species, did our study of these forest plants usefully 
extend to such fractionising. If so many “species” can be 
recognised in the herbarium, what is to become of the genus 
when we shall have reckoned also with all the characters 
that disappear from the living plants on drying? If the 
length of the rudimentary sepals is so important or the 
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excursion of a few epidermal cells on the style into 
macroscopic vision, then so are the sliminess of the root-cap. 
the rate of mitosis, the latent period of tropism, the glitter 
or convexity of the epidermal cells and the exact tint of 
the young leaf. I disagree so profoundly with unargued 
“splitting” that 1 leave it to others to consult this new 
language. 


KEY TO IXORA IN MALAYA 


Corolla white or greenish white: fragrant 
Corolla, with pink or reddish tube and white or 
pinkish petals, not changing colour: flowers 
often fragrant: wild 

Corolla wholly yellow, red or, occasionally, pink, 
mostly with yellow or orange petals changing 
to red: mostly scentless (all cultivated, 
coloured Ixoras) 


Group A 


Group B 


Group C 


Group A 

Sepals more or less leafy, at least twice as long 
as the ovary 

Dwarf shrub with ovate red sepals: wild .. 
Medium to tall shrubs or small trees: sepals 
green or pinkish 

Sepals 2-3*5 mm. long: leaves rather 
narrpw and blunt, with 6-9 pairs 
of side-veins: cult. 

Sepals 3-12 mm. long: leaves medium 
to broad, pointed, with 10-20 pairs 
of side-veins 

Sepals 3-6 mm. long: wild 
Sepals 6-12 mm. long: cult. 
(? wild) 

Sepals linear, triangular or toothlike, not leafy, 
shorter than the ovary or not more than twice 
as long (except I. Bnoioms) 

Stems, infloresc. and undersides of leaves 
hairy: veins 30-20 pairs 

Dwarf shrub: leaves narrowed to the 
distinct stalk: corolla glabrous 
Medium-sized shrub: leaves more or 
less cordate, sessile or indistinctly 
stalked: corolla hairy 
Glabrous: leaves drying blackish 

Blade tapered to the base: corolla-tube 
•8 -3 *3 cm. long 

Blade generally broadly rounded at the 
base: corolla-tube 2-3 cm. long .. 


I. chrodendron 


/. finlaytsoniana, 

L umbellata 
var. multibractcata 


L pumila 

1. Brunonis 

L nigriccnis 
var. ova Us 


Group B 

Inflorescence upside down, the branches jointed: 

flowers not fragrant .. .. .. L peiidula 

Inflorescence erect or not bent down, the 
branches not jointed: often fragrant 
Blade elliptic, ovate or obovate with distinct 

veins . . .. .. I. grandifolia 

Blade lanceolate, rather thick, with indis¬ 
tinct veins .. .. .. var. laneifolia 
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Group C 

Corolla-tube less than 1*5 cm. long: fragrant: 
wild 

Flower-clu*tcrs 2-5 cm. wide: corolla-lube 
8-12 mm. long: lowlands 
Clusters (>-20 cm. wide: tube 8-J) nun. long: 
mountain ^ 

Corolla-tube more than 1-5 cm. long: not 
fragrant 

Sepals 2-5 mm. long, longer than the ovary, 
rather leafy 

Flowers yellow-rod: leaves not cordate: 
wild 

Flowers pink: leaves often cordate: 
cult. 

Sepals *5-1-5 mm. long, triangular, tooth¬ 
like, shorter than the ovary 

Leaf more or less sessile, the ba*e 
narrowly to widely cordate, at len*t 
on the vegetative shoots 

Leaf 5-18 cm. wide: inflore.se. 
branches red: petals blunt: 
wild 

Dwarf shrub 4 m. high: 

leaves crowded 
Spindly shrub 1-2 M ni. high: 
leaves well-spaced . 

Leaf 1-7 cm. wide: infloresc. 
branches green: petals pointed: 
cult. 

Flower red or orange turning 
red 

Leaves acute: petals 

lanceolate-elliptic 
Leaves often blunt: petals 
ovate-elliptic 

Flower* yellow, unchanging 
Petals yellow fading to pale 
pinkish w'hito 

Petals yellow then streaked 
with rose-pink 

Petals pink, turning deep clear 
pink 

Leaf stalked, the bast 1 never cordate: 
infloresc. branches mostly red 

Leaf-stalk 1-8 mm. long: 
cult. 

Leaves small, narrow, 
•7-2-5 cm. wide: petal., 
pointed 

Leaves rather blunt, 2-2- 
6-5 cm. wide: petals 
blunt 

Corolla 14-1*6 cm. 
wide, tube 3-8*5 
cm. long 


/. conn mm 
f. win an flu: 

I. KiHyxtonii 
/. coccim a van. rom a 


Scortirhini > 
var. ctntlcxci'HH 


I. coccinca 

var. hamlhuca 
var. In tea 

var. decolorant 
var. uarco-roxca 
var. rowtt, 


/. “Sunkist” 
p. 285 


I. chinensis 
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Corolla 1-1*2 cm. 
wide, tube 1-8 cm. 
loilff 

Loaf-stalk 8-20 mm. long: 
wild or cult. 

Riverside shrubs with 
lanceolate leaves -7-8 
cm. wide 

Loaves glossy: side- 
veins 8-15 pairs, 
distinctly inarching 
near the margin .. 

Leaves rather dull: 
side-veins (>-10 
pairs, not inarching 
Not riverside: leaves 8-15 
cm. wide . 

Mountain shrub of 
the Tahan neigh¬ 
bourhood (Ulu Pa¬ 
hang, Trengganu, 
Kelantan): leaves 
leathery, very gra¬ 
dually tapered into 
the stalk: petals 
pointed 

Leaves scarcely lea¬ 
thery: stalk always 
distinct from tire 
blade 

Leaves with 14-26 
pairs of side- 
veins, distinctly 
inarching 
Leaf rather nar¬ 
rowly elliptic to 
narrowly ob- 
ovate, acumi¬ 
nate, up to 8-5 
cm. wide: side- 
veins 14-26 
pairs: petals 

acute 

Leaf rather 
broadly elliptic, 
up to 15*5 cm. 
wide: side-veins 
18-19 pairs: 
petals mostly 
blunt 

Leaves with 6-14 
pairs of side- 
veins, up to 11-5 
cm. wide 
Side-veins 6-12 
pairs, distinctly 
inarching 


var. dixiana 


i. Lobhii var. 
Hlenophylla, 

7. javanica 

1 . Robin so nii 


1. Lobhii 


I. congesta 


1 . javanica 
var. retinervia 
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Side-veins not 

inarching 
Side-veins 9- 
14 pairs .. 

var. multinuvui 

Side-veins 6-9 
(-10) pairs 

var. pmichu'rvia 

Flowers buff- 
yellow or 
pale orange 
buff 

“Yellow Javaiiica M 

Flowers yel¬ 
low then 
clear pink, 
never red 

“Pink Javan'ica*’ 

Flowers yel¬ 
low turn¬ 
ing reddish 
pink or red 

“Tied Javaiiicn'’ 


I. amoena Don 

Gen. Syst. 3, ISJi, p. 571. 

Typus:— 

AVallich Cl21 I), E, P, (Penang) : fide Hooker. 

Interpretations:— 

Hooker, F.B.I. 3, p. 14(1. 

Pitard, FI. Gen. Indoch., 3, p. 328. 

Craib, PI. Siam. En., 2, p. 149. 

Misinterpretations:— 

King and Gamble, Mat. FI. Mai. Pen. 4, p. 154 as 
I. vtricta Roxb. 

Ridley, FI. Mai. Pen. 2, p. 94, as I. stricta Roxb. 

Synonyms:— 

Ixora stiieta var. amoena Ridley, FI. Mai. Pen. 2, 192!, 
p. 94. 

From the published descriptions, it is impossible to 
see how 7. amoena differs from I. jnvanicu. The latest 
opinion is that of Craib who states that 7. javanica has 
longer stipules, but, as he gives not the length of stipule in 
cither, one cannot appreciate the difference. In I. javanica 
1 find that the stipular point varies from 1-8 mm. even on 
the same plant but that if is generally long in plants growing 
in shady places, especially by riversides, and short in plants 
in the full open. Hooker says that 7. amoena has a luxor 
habit and “longer, lanceolate, more membranous loaves” 
with more distinct petioles than I. jaraniea. Pitard copies 
Hooker. King and Gamble remark that only a slight 
difference in reticulation of the leaves distinguishes 7. 
amoena from 7. javanica (—7. strict a in their sense). 
Ridley distinguishes his variety amoena, by the more 
coriaceous leaves in contradiction to Hooker, though both 
cite Wallich’s collection. In the following list of identified 
specimens, a still greater variety of treatment will be 
discovered. Hence 1 regard 7. amoena as a synonym of 7. 
javanica. 
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IDENTIFIED SPECIMENS OF /. AMOENA IN THE 
SINGAPORE HERBARIUM 

Craib’s identifications:— 

Keith 12i> (— 7. javanica form L): Kiah 24360 (—/. 
javanica form 2). Haniff and Nur 3910 (= L javanica 
form 9): Curtis 2607, Ridley 8354 ( = L javanica form 
10): Ridley 14998 (— 7. javanica form 23): (evidently 
Craib has not considered the variation in flower-size). 
British Museum’s identification:— 

Robinson and Kloss, Korinchi Exp. 19.3.14 (= L javanica 
form 29). 

Merrill’s identifications:— 

Moulton 6703/15 (z=. L Lobbii form 3): (almost identical 
specimens from the Anamba and Natuna Islands, v. 
Steenis 897 and Henderson 20185, are determined by 
v. Steenis as 7. javanica). 

Winkler 2154 (=- 7. javanica var. retinervia, probably). 

I. Brunonis Don 

Gen. Syst. 3, 1 8J/ t , p. 573. 

A shrub up to 3 m. high: twigs, corymbs and undersides 
of leaves rather closely hispid-hairy, uppersides of leaves soon 
glabrous. 

Leaf-blade 14-31 X 4-10 5 cm., lanceolate-obovate, or 
nearly oblong, cuspidate-acuminate , the base narrowly to rather 
broadly cordate , membranous: side-veins 11-17 pairs, more or 
less inarching near the margin: petiole 0-5 mm. long, very 
short, hispid: stipular point 9-20 mm. long, filiform. 

Coiymb 6-12 cm. wide, generally dense and sessile, or 
with a peduncle up to 2 cm. long, the bracts , sepals , branches 
and coiolla hispid hairy: bracts 5-10 mm. long, filiform: 
• flowers tvhit(, flagrant: sepals 2-5-5 mm. long, filiform: corolla- 
tube 3-4 cm. long, the outside of the tube and the mouth hairy: 
petals 6-9 mm. long X 2-3 mm. wide, oblong, acute, hairy on 
the outside. 

Distribution:—Burma, Siam, North Malaya (Penang, 
Upper Perak, Kedah). 

Type:—Wallich 6136 (Penang). 

Very little is known about this species which appears 
to be rather rare. The oblong-obovate, cuspidate, hairy 
leaf with almost sessile, cordate base is distinctive. 

I, chinensis Lam. Chinese Ixora 

Encycl. 3, 7/VM, p. 344. 

Synonyms: — 

1. stricta Roxb. Hort. Beng. 181A, p. 10: FI. Ind. 1, 1820* 
p. 388: FI. Gen. Indoch. Ill, p. 326: haud sensu Hooker, 
King, Gamble, Ridley. 

Flamma silvarum peregnna Rumph. Herb. Amb. 4, p. 107, 
t. 47. 
leones :— 

Runiphius loc. cit. 

Curtis, Bot. Mag. t. 169 (as 7. coccinea ). 

Wight, Ic. t. 184 (as 7. stricta). 

Bot. Reg. t. 782 (as 7. crocata). 

Typus:— 

Sonncrat, spec, sinense, in Herb. Lam. 
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A glabrous shrub, ? flowering all the year in Malayan 
countries. 

Leaf-blade 4-15 5 X 2 2-0 5 cm., elliptic, lanceolate-elliptic 
or narrowly obovate, subacute oi blunt, tapering gradually to 
the suddenly lounded narrow base or even nairowly cordate, 
not amplexicaul, snbsishtk, more or loss coriaceous, rather dull 
green often yellowish green, with 0—10 pairs of bide-\oms not 
or indistinctly inarching: ptUolt 1 3 cm. long: stipular point 
1-P» cm. long. 

Cortnnb 5-10 cm. wide, dense, sessile or with a peduncle 
up to 15 cm. long, with enmson, aiticulati blanches; sepals 
blunt to subacute, shorter than the ovary: corolla-tube 3-3 5 
cm. long, the limb 14-1C) cm. wide, thi petals broadly elliptic 
or orbicukn , vay blunt with the edges not oi stmcdy lecinvcd, 
apneot yellou turning brick led . 

Distribution:—S. China, Indochina: elsewhere introduced. 
I follow Merrill m his interpretation of this species 
(lnterpr. Humph. Herb. Amb. p. 187) though he did not 
give botanical evidence or a description of the species that he 
had in mind. But the small, subsessile, blunt, few-veined 
leaves and extraordinarily blunt, broad petals, which make 
the flower look very full, readily distinguish it and by this 
means one can certainly unite the plants of Itumphius, 
Lamarck and Roxburgh. Pitavd’s description (FI. Gen. 
Indoch.) corresponds exactly. 

Whether I. chinensis is specifically distinct from I. 
javanica I do not know. The very short petiole of 
7. chinensis appeal's to be the only diagnostic character. 
A critical study of the wild species in Siam and Indochina 
<cf. 7. amoena sensu Pitard) is much needed. I. ciorata 
Lindley, which has always been referred to 7. stricta sensu 
Hooker ( = 1 . javanica), seems to me unquestionably 7. 
chinensis. Whether the illustration of 7. javanica, Bot. 
Mag. t. 4586, represents 7. javanica or 7. chine twin 1 cannot 
decide. 

On the other hand, 7. chin<nsis has been often mistaken 
for 7. coccinea and it seems that it still is. The more or 
less amplexicaul loaf-base and pointed petals distinguish 7. 
coccinea, but fragmentary herbarium specimens may not 
be easy to identify because the leaves on short flowering 
stems may be reduced and have a base more like that of 
7. chine twin. Moreover, the garden variety called 7. dixiana 
is referred in the Index Kewensis to 7. coccinea though it 
is certainly a dwarf form of 7. chinensis. 7. dixiana, in 
fact, differs from 7. chinensis only in its dwarf habit 
(V^-l m. high) and small flowers (corolla-tubc 1 8 cm. long, 
limb 1-12 cm. wide). 1 am inclined to think that the 
plant called by the garden name “Sunkist” in this paper 
is a hybrid between 7. chincnsis and 7. javanica or 7. Lobbii. 
I have seen no published description that would fit it. 

7. stricta Roxb. sensu Hooker, King and Ridley is 7. 
ja vanica. 
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L clerodendron Ridley 

Trans. Linn. Soe. :L 1X9.1, p. all. 

A small, little branched shrub; young parts pubescent. 

Leaf-blade 23 9 cm., lanceolate or obovatc, narrowed 

to both ends, glabrous above, pubescent beneath: stipules 1-2 
cm. long, triangular subulate. 

Corymb 2-5 cm. wide, dense, pubescent, many-flowered: 
tlowe r white: sepal* (> mm. long, orate , pubescent, longer than 
the ovary , red: corolla-tube 25 cm. long: petals 3 mm. long, 
oblong-ovate, subacute, white. 

Fruit G mm. long, grey with red-streaks, crowned with 
the red sepals. 

Distribution:—Pahang (Malaya). 

Type:—Ridley's specimen from Kuala Tcmbeling. 

This description is taken from Ridley's. There is no 
specimen in the Singapore Herbarium. The species must 
come very close to I. pumila which differs in the smaller, 
lanceolate sepals and relatively broader leaves. I suspect 
that they may be identical. Both are from the same district 
of Pahang. 

I. COCCinea L. Indian Ixora 

Sp. PI. 3rd Ed., 1/C>4, p. 159. (excl. synon.). 

Synonyms:— 

1. g rand i flora Br., Bot. Reg. 1. 154. 

) cones :— 

Bot. Reg. t. 154 (as I. grandiflora ). 

Wight lc. t. 150 (as L coccinea ). 

A shrub or treelet to 4 m. high, flowering throughout the 
year, glabrous except the puberulous branches of the corymb. 

Leaf-blade 3-5-13 X 1-7 cm., elliptic, varying blunt to 
acute, the base inore or less widely cordatx and amplexicaul , 
sessile or shortly stalked , (often narrowly cordate or broadly 
rounded and shortly stalked on short flowering twigs), rather 
dark shiny green, scarcely coriaceous: side-veins 9-14 pairs, 
inarching near the edge: petiole 0-7 mm. long: stipular point 
2-7 mm. long. 

Coiymb 5-10 cm. wide, sessile or with a short peduncle 
up to 2*5 cm. long, the branches puberulous, articulate , green , 
Ihe flowers in triehasia the central one generally sessile, the 
laterals shortly stalked: s< pals broad, subacute, reddish , shorter 
than the green ovary; corolla-tube 2-3-5 cm. long, the limb 
l-o-o cm. wide, the petals -2—8 cm. wide, lanceolate-elliptic, 
acute, pinkish yellow or i eddish pink with orange base turning 
blood red or crimson. 

Distribution:—N.E. India, China, Indochina; elsewhere 
introduced. 

Type:—Osbeck’s specimen of the Flora Zeylanica. 


var. bandhuca Ixora Bandhuca 

Syn. 1. bandhuca Roxb. FI. Ind. I, 1820 , p. 386. 

Wight lc. t. 149 (copy of Roxburgh's drawing of /. 

batidhuca ). 

Bot. Reg. t. 513. 
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A bushier, more spreading shrub: leaves obtuse or sub¬ 
acute: petals 8-10 mm. wide, orate-elliptic, rather suddenht 
pointed , not lanceolate-acute, hence bh‘> flower fuller: corolla- 
tube 3-5-4 cm. long, limb 2-5-3 cm. wide. 

Distribution:—Hindustan. 

var. lutea Yellow Cocci nea 

Syn. /. lutea Hutchinson Hot. Mag. t. 8130. 

Petals buff-yellow, unchanging or fading pale yellow, never 
reddening, ovate-elliptic: sepal* green: corolla-tube whitish. 

Origin:—Royal Botanic Gardens, Peradcniya, Ceylon. 

v&r. decolorans var. nov. Pallid Coccinea 

Lamina semper minore, 2-5-7-5 X 1-5-3-8 cm., elliptiea, 
acuta , basi anguste rordata , (laminis ramulorum floriferorum 
saepe vix cordatis vel cuneatis), costis lateralibus utrinseeus 
7-12: petiolo 1-2 mm. longo. 

Floribus luteis dein roseo~pallescentibns vel albido-rose m i; 
corollae tubo albido, 2-7-31 cm. longo; corollae limbo 2-2-3 cm. 
lato, petalis -6—7 cm. latis, ovato-ellipticis, aeutis. 

Origin:—horti? 

Typus:—frutex in hort. bot. Singap. 

var. aureo-rosea var. nov. Gold Coccinea 

Petalis luteis dein marginem versus roscis vel roseo-striatis, 
semper aureo-roseis, nunquam coccineis, late ellipticis, aeutis, 
7-8 mm. latis: corollae tubo 4-4-5 cm. longo, pallide rosoo-luteo, 
limbo 2-7-3 cm. lato. 

Origin:—horti? 

Typus:—frutex in hort. bot. Singap. 

var. rosea var. nov. Pink Coccinea 

? Pavetta incarnata Bl. Bijdr., 1825, p. 950. 

Floribus roseis, primo pallide roseis, nec rubris veo tutu's: 
sepal is 2-2-5 mm. longis, late lanceolatis , foliaceis , rosoo- 
marginatis, orario longioribns: corollae tubo 1 •5-2*5 cm. longo, 
pallide roseis, limbo 1-2-2-3 cm. lato: petalis -2—(1 cm. latis, 
oblongo-ellipticis, aeutis vel subacutis, proximo marginibus 
recurvatis: ovario 1-1-5 mm. longo, virido: ramulis inflores- 
centia viridis. 

Origin:—? : cult, in Malaya. 

Typus:—Corner 34514 (Woodleigh Nursery, Singapore, 
5.11.37 = Form 8). 

I. coccinea was, and perhaps still is, confused with I. 
chincnnin, as I have mentioned under that species. But the 
description of Linnaeus indicates how I. coccinea must bo 
interpreted, that is “foliis ovalibus semiamplexicaulibus”, 
and in this wide sense it is a useful species. I have often 
observed that the leaves on flowering twigs incline to the 
shape of those of I. chincnsis so that such a twig by itself 
may be difficult to distinguish from one of I. chine min 
except for the pointed petals. However, amplexicaul 
cordate leaves can always be found on sterile shoots of /. 
coccinea and never on those of I. chinensis, or indeed, of any 
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other red-flowered species in the sense in which I under¬ 
stand them. I believe also, that one may find that l. 
roccinca has always screen and I. chinemist red corymb- 
branches. 

I. bandhuca seems not to be recognised nowadays. 
From dried specimens it is no doubt difficult, but with the 
living plants it is easy. The difference from I. coccinea is 
well shown in Wight’s two plates which are copies of 
Roxburgh’s drawings. The distinctions are, however, 
merely varietal. The var. bandhuca is the commonest 
variety of /. coccinea in Malaya. 

I. hitea is clearly only a colour-variety of typical I. 
coccinea, in which the red colour does not develop. Hence 
I have reduced it to varietal rank. The amplexicaul leaves 
distinguish it from the yellow variety of I. javanica. 

The var. decolorant is proposed for a bush growing in 
the Singapore Botanic Gardens and which has been 
mistakenly called I. bandhuca for many years. I have not 
found a description of it. The washed-out colour of the 
flower is not beautiful. 

The var. imreo-tom a I propose for another plant 
growing in the Singapore Botanic Gardens, and believed 
to have been introduced from Kew. I can find no description 
of it either. It is a magnificent, free-flowering plant of 
considerable vigour for which a name has long been needed. 

The variety lonca is probably Pavetta incarnata Bl. 
of which there is no modern or ample description. It has 
the subsessile amplexicaul, pointed leaves typical of I. 
coccinea on the vegetative* shoot, but those on the flowering 
shoots have generally a simple, rounded base suggesting 
that of I. javanica. The sepals offer the only discrepancy 
in identifying the variety with I. eoccinca, the sepals of 
which do not exceed the ovary in length, but a specific 
value can hardly be attached to this feature when the over¬ 
whelming similarity with l. coccinea in other respects is 
borne in mind. 1 do not find that a pink variety of I. 
coccinea has been described and as this is a frequent plant 
in Malayan gardens it is in need of a name. If I. rosea 
Wallich (Bot. Mag. 2128, Bot. Reg. 510) is correctly 
identified with I. nine fa scusu Hooker (- I. javanica) then 
it cannot be my var. rosea, though t. 2128 is very suggestive 
of it, excepting the pubescence. 

What I have called I. coccinea form 1 has been grown 
for several years in the Singapore Botanic Gardens as I. 
oculata, which name I cannot find in botanical literature. 

As I have remarked under I. chincnsis, the garden 
species I. dixiuna is a variety of it and not of I. coccinea 
as stated in the Index Kewensis. 
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KE'Y TO THE FORMS AND VARIETIES OF /. CO('CINEA 
Petals red 

Fetals lanceolate elliptic, attenuate, 2—8 cm. 

wide .. .. • • • • /■ cocci nut 

Corolla-tube 2-2 5 cm. long 
Limb l-o-l 6 cm, wide: petals 2—8 cm. 
wide . . .. .. Form 1 

Corolla-tube 8-8 5 cm. long 

Limb 1*5—1 -7 cm. wide, petals -4-5 cm. 

wide . . . • • * Form 2 

Limb 2-2-8 cm. wide: petals -5-6 cm. 

wide .. . . .. Form 8 

Limb 2-7-3 cm. wide: petals -(5-8 cm. 
wide .. . . .. Form 4 

Petals ovate elliptic, rather suddenly pointed, 

•8-1 cm. wide .. .. var. bandhuca 

Petals yellow, never reddening .. •• var. Utica 

Corolla-tube 8-2-3-7 cm. long: limb 2-4-2-7 cm. 

wide: petals -6—8 cm. wide .. ■ .. Form 5 

Corolla-tube 4-4-5 cm. long: limb 2-7-8 cm. 
wide: petals *8—9 cm. wide .. .. Form 6 

Petals yellow, fading pale pinkish white .. \ar. decolorant s* 

Petals yellow then streaked with rose, rather broad \ar. ain\ o-ros< a 
Petals pale pink turning deep pink, ne\or red or 
yellow, oblong elliptic .. . . .. var. rosea 

Corolla-tube 1-5-1 -8 cm. long: limb 2-2-3 cm. 

wide: petals -5—6 cm. wide, subacute .. Form 7 

Corolla-tube 2-2-5 cm. long: limb 1 2-1-5 cm. 
wide: petals -2-3 cm. wide, acute with a 
minute mucro .. .. .. Form 8 

I. concinna Hook. f. Trogon Ixora 

F.B.I. 3, WHO, p. 147. 

A small to medium-sized tree up to 20 in. high: wholly 
glabrous. 

Leaf-blade 6-5-18 X 2-7 cm., elliptic, tapered to each 
end, more or less acuminate, membranous or subcoriaceous: 
sitU-iu ins 8-18 pairs, distinctly inarching: petiole -2-1*2 cm. 
long. 

Corymb 2*5-5 cm. wide, sessile or on a short peduncle up 
to 1-2 cm. long, the branches slender 1 mm. wide or less, 
articulate, glabrous (? red or green) : stpals -5-2-5 nun. long, 
lanceolate-triangular, rarirthlt in eiz (, shorter than the ovary, 
as long as or longer than in different colled ions, never leafy: 
coioUa-tnbe 8-12 mm. long, short, ytllow'eh pink to nddish 
pink: corolla-limb -7-1 cm. wide, tlh p< ials aentt, yellow laming 
pinkish and finally dull-red , or partly red: ovary 1-1*5 mm. 
loi ig: fio au rs fi ay tunl. 

Fruit -7-1 cm. wide. 

Distribution:—Malaya, Sumatra, Borneo. 

Type:—Wallich 6149 (Singapore). 

This is one of the less variable lxoras. It is distinguish¬ 
ed by its small leaves and flower-clusters and its fragrant 
flowers. The variable features are the texture of the leaf 
and the length of the sepals. The leaf may be membranous 
or distinctly coriaceous, perhaps dependent on the size of 
the tree and its situation. The sepals may be shorter than 
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the ovary or considerably longer or of intermediate length, 
their length being fairly constant in each collection. 
Although this variation seems to have escaped the attention 
of botanists, so that we have been spared from numerous 
micro-species which would have made the identification of 
the trees impossible until one had seen the sepals, the range 
of variation is greater than that of any other species, being 
5 times the minimum length of the sepals. 

/. covcinna has been mistaken in the Singapore 
Herbarium and in Itidley’s Flora for my I. jaranica var. 
,etinerria from which it differs in its smaller, fragrant 
flowers, less pointed leaves with the veins making a more 
acute angle with the midrib and not so distinctly inarching, 
its laxer and more slender inflorescence branches (2 mm. 
wide in I. juvnnlcv var. t(ti,ri rut) and smaller fruits (1—1-5 
cm. wide in var. t<fin<) rin). 

I. COngesta Roxb. Malayan Ivor a 

f'l. led. 1, I <30, u 
Synonyms:— 

I. (niflithi* Hook. "Hot Mag. /■>'/,, t, 4325. 

/. piUpv s \lo\h. semsu Hook. fil. F.T5.I. 3, t s6>, p. 146. 

An every mm shrub 01 small tree like I. jarmnea but:— 
Laif-blwlt generally larger or broader, 13-31 y 5-15*5 cm 
wide, with won hhhuioh x . sttoupt r l<tti ml vein a (13-19 pairs) 
generally with distinctly inarching marginal loops. 

Sepal* blunt to acute. tram ally ucat*. 

Pi till'* yellow or pinkish yellow* turning red, bhtvl 

to wbiirnti. 

Distubution:—\\\ Malaysia to the Moluccas. 

Bremekamp has recently substituted the name I. 
Griffith ii for Malayan plants which have been referred to 
I. congest it (Journ. Bot. 75. 10.37, p. 169). Roxburgh 
described I. congest a from a plant growing in the Calcutta 
Botanic Cardens and said to have been derived from the 
Moluccas. Theie is no type and the description is brief. 
Hence Bremekamp writes of it “species moluccana dicta, 
parum descripta et absentia typi baud certe noscenda, 
dubiosissima”. Why then did Hooker reduce I. GrifHthi> 
to I conge sta, in which he was followed by Kurz, King, 
Gamble, and Craib? I think that Biemekamp has over¬ 
looked the traditions of Indian Botany which were handed 
from Roxburgh tv) Hooker through the succession of 
Superintendents of the Calcutta Botanic Gardens and 
through Roxburgh’s own circle of botanists, of which 
Wight and Arnott have given us the picture. As no reason 
is advanced for rejecting this long-standing interpretation 
of I. congcsta, one must continue to employ it in accordance 
with the Rules of Nomenclature. I. julgens offers a parallel 
case where the full description of Rumphius should enable 
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one to identify Roxburgh's species, but Bremekamp denies 
the Moluccan origin of 7. lulguis. 

Merrill has identified L congest a with 7. fulgcns but, 
as I have shown under that species, nobody has yet identified 
L fulgent* (Enum. Philipp. FI. 3, p. 548). Rumphius’ plate, 
which is the type of 7. fulgent s*, shows an Ixora with pointed 
petals. The only form of 7. conges!a with pointed petals 
is my form 9 and that most botanists would probably not 
admit as 7. congesta . 

Although it is generally easy to distinguish 7. eongesta, 
7. Lobbi and 7. javavica , there are collections in the 
Singapore herbarium which connect them as 1 have 
mentioned under those species. What 1 have called 7. 
congesta form 9 is especially problematic. 

KEV TO THE FORMS OF I. CONGEST 1 

Corolla-tube 0-7-4-5 cm. long 

Limb 1-5-1-8 cm. wide: petals -4-5 cm. wide, blunt to 
subacute 

Limb 1-8-2-1 cm. wide: petals -5—6 cm. wide, subacute .. 
Corolla-tube 2-5-3-8 cm. long 
Limb 1-1-3 cm. wide 

Petals 3—4 cm. wide, subacute 
Petals 5—7 cm. wide, blunt 
Limb 1-4-1-8 cm. wide: petals blunt to subacute 
Petals -3—5 cm. wide 
Petals -5—7 cm. wide 
Limb 1-8-2-1 cm. wide 

Petals -3—5 cm. wide, subacute 
Limb 2-2-8 cm. wide: petals -5—7 cm. wide 
Petals blunt to subacute 
Petals acute 

Limb 2-5-3-8 cm. wide: petals blunt to subacute 

Petals -5—7 cm. wide, orange yellow then red: limb 
2-5-3-8 cm. wide: veins of leaf 9-3 4 pairs .. Form 10 
Petals -7—8 cm. wide, pale yellow then salmon pink: 
limb 2-5-3 cm. wide: veins of leaf 14-19 pairs .. Form 11 

Form 1 

Corolla-tube 3-75-4 5 cm. long, limb 1-5-1-75 cm. wide: 
petals -35 cm. wide, blunt to subacute. 

Malayan Calhrlhm s 

Perak; iJerry 10715, Henderson 10202. 

Johore; Corner 32220, s.n. 1.9.35 (Kota Tinggi-Mawai lioad). 
Singapore; Cantley s.n., Ridley 4108 (dot- L Lohbii), s.n. 
9.11.99 (Chua Chu Kang). 

Fotm 2 

Corolla-tube, 3-75-4-25 cm. long, limb 1-75-21 cm. wide: 
petals -5—6 cm. wide, subacute. 

Malayan Colhctiovs 
Malacca; Goodenough 1907. 

Fonn J 

Corolla-tube 3-3-75 cm. long, limb 1-1-25 cm. wide: petals 
•35—45 cm. wide, blunt to subacute. 


Form 1 
Form 2 


Form 3 
Form 4 

Form 5 
Form 6 

Form 7 

Form 8 
Form 9 
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Malayan Collect ions 
Penang; Curtis 2075. 

Perak; Cantley s.n., Kunstler 675, Wolferston s.ri. April 1000, 
Wray 702. 

Pahang; Henderson 2*1482. 

Selangor; Ridley 13409. 

Johore; Corner 25968, Ridley s.n. 1900 (Batu Pahat), Singapore 
F.827. 

Singapore; Cantley 2668, 2672, 3005, Goodenough s.n. 1892 
(Pulau Ubin) Ridley 5675, 6911, s.n. 1890 (Tg. Penjuru). 

Fo>m 1 

as Form 3 but petals 5—65 cm. wide. 

Malayan Collections 

Singapore; Cantley s.n. (det. I. stricta). 

Foi ni 5 

Corolla-tube 3-3-75 cm. long, limb 1-5-1*75 cm. wide: petals 
•35—5 cm. wide, blunt to subacute. 

Malayan Collections 

Penang; Curtis 667, 1729, 2257 (det. /. Lobbii by King & 
Gamble). 

Perak; Curtis s.n. Feb. 1900 (Lumut), Henderson 10208, Ridley 
s.n. Feb. 1892 (Lumut). 

Pahang; Nur 18786. 

Selangor; Goodenough 10481, Hume 7162, 7607. 

Negri Sembilan; Holttum 9691, 9768, Nur 11570. 

Malacca; Alvins s.n., Burkill 788 (det. 7. fnlgens), Derry 8, 
Goodenough 1692. 

Johore; Corner 29766, Kiah 32326, Ridley s.n. 1894 (S. Bau). 
Singapore; Hullett 118, Ridley s.n. Reservoir Woods, s.n. Oct. 
1889 (Chan Chu Kang). 

The flowers are pinkish yellow on opening, turning to 
light reddish orange. It seems that there may be states 
with persistently pink flowers. 

Form a 

as Form 5 but petals -5—7 cm. wide. 

Malayan Collections 

Penang; Curtis 2265 (see also Form 8). 

7 arm 7 

as Form 5 but corolla-limb 1 -75-2-1 cm. wide, petals 
subacute. 


Malayan Collections 

Perak; Henderson 10116. 

Malacca; Goodenough 1692. 

S 

as Form 5 but corolla-limb 2-2-5 cm. wide, petals *5—65 cm. 
wide, blunt to subacute. 

Malayan Collections 

Penang; Curtis 2265 (see also Form 6) (det. /. fnlgens by 
King). 

Selangor; Hume 7577. 
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Form 9 Kora Singapore 

[ji'ari’x as in /. com/i .sin but ruth> r mi < io» 1 "28 r>-J) cm., 

with 12-18 pairs of lateral veins. 

Sepals rather blunt. 

Corolla-tube 2-5-:S-5 cm. loner, the limb 2 8 2 8 cm. wide: 
pctnlx -!)-<> cm. wide, ovate-la nceolaie, ueidt, opening pinki.di 
buff with only the base clear orange .\ello\<, turning deep 
carmine-red or crimson. 

Mnhu/ini Colli cl ion . 

Singapore (cult, in llort. Hot. Sim?.), Corner 2071* I, 88(199, 
Nur 22, s.n. 2ti.!).18, Ridley s.n. 18!)1. 

It seems that this Ixora was received from Kew many 
years ago as I. tmerothyrm. l»ut (he plants in the 
Singapore Gardens have lost their labels and there is no 
certainty whence they came. Instead, the name /. 
tmerothyrm has for many years been given to the Common 
Tied Txora of our Gardens which 1 call I. jttrtniica form 7. 

Whether/, congcstu form 9 is I. titan othytm I have no 
means of ascertaining. According to description (I>ot. 
Mag. t. 6853) the tlowers of I. macrothyrm are persistently 
red, but the description is not sufficiently critical. 

This form 9 has the leaf-shape and size of I. jueaniett, 
the pointed petals of some forms of I. jttvanico as well as 
of /. Lobbii, but the numerous veins of I. congtsltt. Its 
systematic position is problematical yet demonstrative: 
because of the veins 1 classify it under I. con next a. It 
corresponds remarkably well with I. fttlycm as that species 
must be interpreted from Rumphius’ plate and description. 

Unlike the common I. jaeaniea form 7, this form 9 is 
strictly seasonal in flowering like the wild plants of I. 
congcstn, I. Lobbii and /. janutica. 

Form 10 Kora Kemm-ian 

Leaves with only 9-14 pairs of side-veins. 

Corolla-tube 2*25—4 cm. long, the limb 2 5 .‘!-8 cm. wide: 
petals -5—(55 cm. wide, oblong, blunt. 

Malagan Collections 
Trongganu; Corner 80002 (Kemam.m). 

Pahang; Symington 28825 ((lunong Tapis), 28701 (Sungei 
Lombing). 

This magnificent Ixora with large, brilliant (lowers 
appears to bo limited to the watersheds of the Kuantan and 
Romanian rivers. It should be classified with 1. jttvanict t 
midtinenha according to my criterion of the number of 
veins but the dark brown colour of the dried leaves and 
their coarse, conspicuous blackish venation is identical with 
that of I. congesta so that 1 am compelled to regard it as an 
aberrant form of this species. From the large flowered 
forms (7, 8) of /. Lobbii it differs in the elliptic, simply 
pointed leaves (not lanceolate-obovate and acuminate) the 
fewer, coarser veins and the blunt petals. 
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Coroll a-tubf* 2-5-5-S cm. long, limit 2-5-5 cm. wide, petals 
•(>- 75 cm. wide, blunt to subacute, pale yellow' turning lip hi 
pinkish red. 


Malayan Colh cthiti s 

Singapore; Corner s n. 25.1.57 (Resenoir Jungle). 

I have noticed in Singapore that plants of this form 
generally ilowor after those of others forms of I. conqcxta 
nt each seasonal ilowering*. 

Simile <n Fruifbig Specimens (not flowering) 

Mala if tin Colli etions 

Trengganu; Moysey 55508. 

Perak; Cant ley s.n. 

Pahang; For. Dept. 151;)}). 

Malacca; Ahvins s.n., Goode nough s.n. 1892 (Tebau). 

Johore; Holttum 0221, Lake & Kelsall s.n. 20.10.})2, (K. 

Sembrong) Ridley 111(54, s.n. 1000 (Minyak Ruku). 
Singapore; Cantley s.n., Burkill 700, 714 (det. /. lidgtns), 
Hullett s.n. 1895 (Ohangi Road), Ridley 8410, s.n. 1880 
(Selitar), s.n. 0.11.90 (Chua Chu Kang), s.n. 1001 (Yo 
Chu Kang). 

1. finlaysoniana Don Siamese White Ixova 

Gen. Syst. Jft.Ji, p. r»72. 

A shrub, commonly becoming a x mull tree 5-0 m. high with 
stout trunk as thick as a mar's leg and massive old branches: 
glabrous except for the very sparsely puberulous branches of 
the cyme. 

Leaf-blade 0-16 X 2-0-5 cm., rather s mail, lanceolate 
elliptic to lanceolate obovate or almostiy spathulate, varying 
blind to simply acute , (he bast very gi ((dually attenuate, rather 
Lathery: petiole 4-8 mm. long, short: stipular point 1-2*5 mm. 
long, short. 

Corymb 0-11 cm, wide, sessile or w'ith a peduncle up to 
1-5 cm. long, the branches articulate, pah green , dense, and 
sparsely puberulous, jlowcis white, scented: bracts 6-12 X 
1-5-2*5 mm. linear-lanceolate , pale green: braeteoles 2-5 X 
•5-1 mm. linear: -sepals 5-5 X 1-5-2 mm., oblong , pointed or 
rather blunt, glabrous , gn en-reined, lonmr than tin ovary 
(1 mm. long) : roroUa-tnb* 2-5-5 cm. long, glabrous, the mouth 
also glabrous, pale greenish: petals 5-7 V 2-5-0-5 mm., 
at fu-st acute, becoming blunt wdth recurved edges, inhilt : ovary 
often pinkish. 

Distribution—India, Imlo-China, Siam. 

Type:—Wallich Cat. 6166. 

This species is easily recognised from its tree-like 
habit, its narrow, often blunt, leaves with rather few veins 
and short petiole (as in I. javanica), the white fragrant 
flowers, linear braeteoles and oblong green-veined sepals 
exceeding the ovary in length. It is frequently cultivated 
in India, Indo-China, Siam and Malaya, and its native 
country appears to be Siam. 
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Specimens from the plants cultivated in the Singapoiv 
Botanic Gardens were compared recently with the 
Wallichian type oi‘ I. Hnlnusoniami by Mr. M. R. Henderson 
who reported that they matched very well. The Malayan 
plants also agree with Pitard’s description of the specie.^ 
except that Pitard describes the leaves as larger, with mon- 
pairs of lateral veins (10-12) and the corolla with short 
tube (19-21 mm. long) and smaller petals (1-5 2-2 5 

mm.) (FI. Gen. lndoch. 2, p. 212). But, as in other Koras, 
t find that the flowers vary considerably in size in difi'erent 
collections, the larger-flowered forms being ah' avs the mon 
desirable for cultivation. 

The species has been received from India for cultivation 
in Singapore as I. sfricta vav. ullw which it cannot ln- 
btcause of the long sepals and bracts and the fragram 
flowers. I think it has yet to be proved that there is realh 
a white-flowered variety of any red-iloworod Kora. 

I. 1‘ulgens Roxb. 

Hort. Beng. is/ ^, 10. (namo and citation of Fninn/n 
Hilvnrtim of Rumph. Herb. Amb. 4, p. 105, t. in. 

Typus :—Flnmnui ml varum of Rumphius loo. oil. 

i)trtatio}hs :— 

Roxburgh, FI. Inrl. 1, hs2/>, p. :*»S7. 

Wallich, Cat. <5152. 

Wight, lc. PI. I, t. 131. 

Miquel, FI. Ind. Bat. 2, 1< s7/\ p. 204 (as l*av*ttu nttjjrtwl 

Hooker fil., F.B.L 3, 1SS0, p. 146. 

Reorders and Yaleton, Bijdr. Booms. Ja\a b, p. 1Tb. 

King* and Gamble, Mat. FI. Mai. Pen. 4, iwf. p. 7b. 

Merrill, Interpr. Rumph. Herb. Amb. 19 U, p. 487: Eiium 
Phil. PI. 3, p. -548. 

Pitard, FI. Gen. lndoch. 3, 19 2 U p. 32-5. 

Craib, FI. Siam. Enum. II, 192'^ p. 157. 

Bromekemp, Journ. Bot. 75, 192?, p. Ill: Bull. Jard. Rot 
Buit. ser. 3, 14, 102?, p. 215. 

From Roxburgh’s description in the Flora Indira it is 
clear the binomial I. fnli)< ns was made for a plant cultivated 
in the Ro>al Botanic Gardens at Calcutta, the plant having 
been introduced from the Moluccas. There is no specimen 
of Roxburgh’s plant but a drawing of his which is that 
reproduced by Wight. There is also a collection of Wallich’s 
6152 which Wallich, who was Roxburgh’s successor, 
identified with I. fulgent*, and which was evidently seen and 
passed as such by Wight. Therefore, though Roxburgh’s 
plant may have disappeared, it should be possible to deter¬ 
mine what Roxburgh intended for I. fulgent* from his 
drawing and from Wallich’s specimens. Unfortunately, 
according to the Rules of Botanical Nomenclature, neither 
of these clues indicate what, taxonomically, must be intended 
by I. fulgent i. The first publication of this binomial is in 
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Roxburgh’s Uortus Bengalcnsis. This is accepted as a valid 
publication and, because a species can be validated merelv 
by citation of a plate, Roxburgh’s binomial I. fulgent* which 
is without description is validated by reference to Rumphius’ 
plate. Hence, taxonomieally, the identity of I. fulgent* hangs 
upon the identification of Rumphius’ Flaming silvarum, 
about which no more is known than what Rumphius has 
written. Nevertheless, several interpretations have been 
made which 1 will now' elaborate. 

Roxburgh’s ow r n interpretation by his description and 
drawing, reproduced by Wight, is the first. It has been 
denied recently by Merrill and Bremekamp, after a century’s 
acceptance, though I cannot discover that it has ever been 
amplified or critically examined in the light of modern 
systematics. Wallich’s interpretation, by his collection 
6152, has never been published, there being no description 
of his specimen: 1 imagine that his interpretation musi 
coincide with Roxburgh’s. Hooker’s interpretation com¬ 
bines that of Roxburgh’s and Wallich’s (by quotation), w'ith 
I. Lobbii by citation and by specimens (according to King 
and Gamble) : it seems that the Ixoras which botanists now 
call I. Lobbii, Hooker called /. fulgent*. Reorders and 
Valeton follow Hooker and make Pa eel to sal icifolia Bl. into 
a variety of I. fulgnit* in their sense ( I. Lobbii). King 
and Gamble deny Hooker’s interpretation and, distinguish¬ 
ing I. Lobbii from /. fulgent*, refer to I. fulgnis a narrow- 
leafed Ixora which appears to be my I. jaeanba rctinen'ki 
(at least, according to the collections Wray 3021 and 
Scortechini, cited by King and Gamble, and according to 
their description). Merrill (1918) arrived at no decision 
concerning the identity of /. fulgent*, though he named 
as such the Amboina collection, Robinson 169: there is no 
description of the collection so that Merrill’s interpretation 
is hid, like Wallich’s, until the specimens be examined 
and described. Later, 1923, Merrill identified, without 
advancing reason, /. eongettfa Uoxb. with I. fulgent* Roxb., 
thus refuting Roxburgh's own interpretation: (the acute 
petals show'n in Rumphius’ plate ill suit the blunt ones of 
I. eon get* I a described by Roxburgh). Pitard’s interpreta¬ 
tion is a copy of that of King and Gamble ("teste the 
misquotation of Wight’s plate). Craib also follows King 
and Gamble and identifies a Siamese collection with I. 
fulgens. Most recently Bremekamp has given the problem 
a wholly new turn by remarking that “Roxburgh described 
this species [/. fulgens ] from a plant cultivated in the 
Botanic Gardens, Calcutta. It was supposed to have been 
introduced from the Moluccas, but this was obviously a 
mistake, probably due to a superficial resemblance to the 
plant described and figured by Rumphius under the name 


voi. xi. (mi). 



1 % 


Flamnta sdvai uin >> . Further, Bromeknmp adds lor the 
distribution of I. fulgens “Known with certainty from 
Tenassei'im only’’; and he seems to doubt (Yaib’s identifica¬ 
tion of the Siamese plant. As regards Bremekamp’s first 
point, if it is true, then he lias discovered some infoi mat ion 
hitherto unknown to botanists, even to Roxburgh himself, 
a liich will give a different value to Roxburgh's .interpreta¬ 
tion, yet one cannot except such a bare contradiction w ithont 
proof. But from Bremekamp’s second point, it is dear that 
he has misunderstood the taxonomic intricacy of the identity 
of I. fulgens which can be determined, if at all, only from 
the Amboina-flora. Moreover, like that of Merrill and 
Wallich, his interpretation of I. t ulgens must remain a 
mystery to botanists who cannot examine the specimens 
cited, because there is no description. (Such interpretations 
seem to me valueless and of the same category as tiomimi 
undo: the essence of systematic botany being lo classify 
plants with sufficient accuracy that other botanists may 
recognise them from the pi iblished disci iplions, hence 
nomina nudu are illegal, and so, tot', should be mtnpnlo- 
ttones mifli: the mere citation of specimens or expression 
of opinion should he as insufficient to validate the 
interpretation). 

It must be remarked, now, that from King and (Iambic 
onwards there has passed unnoticed a discrepancy between 
the description of I. fulgens given by King and Gamble and 
the descriptions of Roxburgh and Rumphius. King and 
Gamble give the leaves of I. fulgens as 3i/t-b</> X 1 */j —1 Vo": 
Rumphius gives 8-12 X 2-3 Vo", for Fla mm a sil varum: and 
Roxburgh gives 6-8 X 1-8"." 1 think that it is extremely 
improbable that I. fulgens sennit King and Gamble, with 
such small narrow leaves, should be identical with Flamma 
silvarum of Rumphius. Hence, it is evident that the inter¬ 
pretation of I. fulgens by King and Gamble and also those 
by Pitard, Craib and Bremekamp, who cite King and Gamble 
are doubtful. Bremekamp’s interpretation is rendered yet 
more uncertain because he has not followed up the clue to 
Roxburgh’s interpretation which the Wallichian specimens 
must afford. 

1. fulgens Roxb. has therefore been interpreted as /. 
Lobbii, I. congesta and I. javanica, the three common species 
of Western Malaysia, from which I conclude that it is still 
an unknown species awaiting identification by a resident 
of Amboina. However, 1 may give my own interpretation 
which is that my I. javanica form 7 is the Rumphian plant, 
for the following reasons. 

There is no record how this form 7 which is the 
Common Red Ixora of Malayan gardens, was introduced to 


Gardens Bulletin, S.S. 



197 


Malaya bul it has evidently been in cultivation tor vm ■> 
many years. It agrees so well with Roxburgh’s description 
and drawing as w'oll as with Rumphius’ that I can find m 
discrepancy : it also has large leaves, 1-11 and, 

as Roxburgh remarks, it blossoms most pail of the year. 
Wallich's collection 61 r >2a came from Penang and ot 
Singapore; it agioes presumably with Roxburgh's drawing; 
it may even have been our Common Red Ixora because there 
in no other common big-leafed Ixora with red, pointed 
petals in Penang or Singapore. Now, if Roxburgh’s plant 
of I. j ul<jt ns came from the Moluccas, us it not likely that 
this same species was brought by the early travellers to 
other countries and to what place more likely than Penang, 
especially on its way to India? Rumphius called his otliei 
red Ixora, Flam lira mlramm ynvgrim, for the very reason 
that it had been widely dispersed and cultivated by travellers 
so early as Hie seven! eenlh century. If this be so, then 
w'e shall have the explanation of the origin of our common 
garden plant and it will be necessary to reduce /. jamiiirn 
to I. lulgtns. 

Soi,i< ('<>/!< ctio'ix d< l< nuui((I ax I. fulf/inx 

Morrill 1302 (Palawan) is /. Lobbn var. ■» tcnophijll* 
form 10. 

Moulton 78 (Borneo) is /. Lobbu form 8. 

Ridley 8070 (Sumatra) is /. Lohbii form 5. 

Wray 15021 (Perak) is /. jaranica var. ,<tint) via. 

I. grandifolia Zoll. el Mor. Pmk River Ixora 

Syst. Verz. p. 05 { - Pantta maaophylla Bl.). 

Synonyms:— 

Par* tta odoxita Bl., Bijdr. I SI'), p. 052 (haud /. odotah 
Spreng*., Syst. Vei?. I. 1 Y2>, p. 407). 

Partita marrophylla Bl., Bijdr., 11 SJJ, p. 053 (hauo 
f. maaophylla DC. Prodr. 4, IS.UK p. 487). 

Ixota Diana / Zoll. ot. Mor., Syst. Verz. lSJ^u, p. 05. 

( P. odorata BL). 

i Parrtta Tn/amaaalana Miqu., PI. Ind. Bat. 2, 
p. 207 (fide Hooker HI, F.B.I. p. 145). 

/ Puvelta man aroma Miqu., loc. cit. p. 274 (fide Hook, 
fil., loc. cit.). 

! Ixota urban 'tcnn Hassk., Retzia I, IXoS p. (? 22) (fine 
Ilook. (11., loc. cit., el Koordefr* el Valeton, Bijdr. Booms. 8, 
p. 150). 

Ixora macnniphoti Kurz., Journ. Bot. I, 1S?f>, p. 327 (fico- 
Hook. fil., loc. cit.). 

Ixota rot>( I la Kurz., For. FI. Burma II, IX/, p. 23 (fide 
Hook, fil., loc. cit.). 

Ixora, odorata (Bl.) K. ct V., Bijdr. Booms. Java, No. 8. 
1902, p. 1C5. 

Iso, a coriacea Ridley, Journ. St. Br. R. As. Soc. 79, 191 S. 
p. 83: FI. Mai. Pen. II, 1023, p. 98.(=- L elliptica Ridley). 

Ixora cmstHifolia Ridley, loc. cit. p. 83: FI. Mai. Pen. II, 
p. 98. (haud I. crawitolia Merrill, 1910). 

Ixora ffnntivalh Ridley, loc. cit. p. 84: FI. Mai. Pen. II* 
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p. i)7. 

Lvova q'uyniti a Ridley, loc. cit p. Hi. 

Irora t liiptica Ridley, FI. Mai. IVn. II, Wld. p. 08. 
Irani Ridh yi Merrill, Gard. Hull. 8, /<>/">, p. I.‘52. 
Irani lancifolia Ridley, Journ. Bot. 72, /fl/J, p. 2o(>. 
Irant Vuletonii Hochr., Candollea 5, /<;/{, p. 201. 


Varieties 

var. consent Hook, fil., F.B.I., III, JtfSO, p. 142. 

\ar. arbonsetns Hook, ill., loc. o11. 

var. Kuruana Hook, fil., loc. cit. 

\ai*. vos< /(a Hook. nk, loc. cii. 

\ar. yiyauha King' and Gamble, Mat. FI. Mai. IVn. 4, 
JW. p. 150. 

var. aca(ifaha Hochr., Candollea 5, ///./$, p. 257. 

var. lancifolia var. no\. 

A shrub or tree up to 20 m. high, often flow on 111 $ as a 
spindly bush 1 1 :>-5 ni. high: (a »</.*> pah, <//\ yish irhiti or livery 
half: glabrous except the puberulous panicle and often puberu- 
lous style. 

Leaf-blade 10-22 X 1-18 cm., raiht 1 hny< to r< t // hnj/i, 
tllipticn of tea inclined to oratt, the apex blunt or acute, the 
base cuneate, rounded or even cordate, man or f< .ss comm am s; 
primary lateral veins 0-1 6 pairs, directed obliquely forward, 
inarching near the edge, with coarse faint reticulations, tin 
venation yem rally visible on both salts of the driul haf: 
petiole *6-0-5 cm. long, stout: stipules 5-12 nun. long, broadly 
triangular with a minute point, generally more or los-, 
sheathing. 

Corymb 12-22 cm. wide, erect, stss t/A, with .j main, lony- 
s talked branches from the base, the peduncles of the branches 
generally 5-0 cm. long, the branrhhts not artieulah , green 
flushed reddish, the corymb falling entire: (loan is notvdnl, 
some sessile, others shortly stulknl, fray rant or not: «■pals 
short t r than the ovary , blunt to subacute: corolla-tniu -0 2 cm. 
long, pink or reddish: petals 4-5-5 mm. long, 1-5 2 5 mm. wide, 
ohlony , blunt or subacute , re flexed atony th> lulu , not spread- 
big, white, often tipped pink: anthers yellow: styh projecting 
2-5 nun. ylabious 01 the part in the coiolla-tulh won or ft ss 
hany , white. 

Berries 10-12 mm. wide, subglobose, distinctly longitudi¬ 
nally sulcate when dried, green turning red then black. 

Distribution:—Burma, Indo-Ohina, Andaman and Nicobar 
Islands, Malaya, Sumatra, Java, Borneo, Philippines V Celebes. 

ar. lancifolia var. nov. Marsh Kora 

Frutox vel arbor minor, vix ramosus, usque 5 m. alius. 

Lamina 20-26 X 2-5-12 cm., lanceolata , linoariK (20 
2-5 cm.) vel lanceolato-obovata, obtusa vel subacuta, nlrinym 
(/rad at bn attenuata praecipuo basim versus, cnrnoso-snhcorin- 
eea, subtus sicco minute papilloso — ruyulosa , nereis leticnlutis 
hand (listivetis, costis lateralibus utrinsecus 10-14. 

Corymbns 8-16 cm. latus, semper minor, ramis 2 breviori- 
luis pedunculo 1-5-5 cm. praeditis: corollae tuba 12-16 mm. vel 
17-20 mm. longa. 

Distribution:—Malaya, Sumatra. 

Typus:—Ridley 2212 (Tahan River, Pahang). 
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That 7. ffunuUtoha is a variable species can be judged 
from the list of synonyms, as well as from the number of 
forms which I have distinguished. As it grows in Malaya, 
„ho species could bo split into six or seven according to the 
'midequae\ of I ho herbarium material, for one sheet typical 
jf each form might be considered a species. However, 
'Vom the numerous collections in the Singapore Herbarium 
tnd from the numerous plants which 1 have studied in the 
orest, I have disco\orocl that those forms are by no means 
clearly defined and that with our present knowledge the 
Mibdivision of 7. n> (indifloia is impossible. Indeed, in the 
wide sense, it is easily and convementlv recognised as a 
common species of swampy forest in Western Malaysia. 
In this sense, the species was understood by Hooker, King 
and (Iambic; and .so too by Reorders and Valcton, except for 
‘heir separation of 7. orfonrfa (Bl.). Recently, for reasons 
\hich appear to me wholly inadequate as well as conflicting, 
Ridley has divich d 1 he species into six. As in the red- 
ilowored Ixoras, the vaiiability of 7. f/nutdijoliu is not yet 
appreciated. 

For the legitimate name of the species in this wide 
sense I have adopted 7. (/tandiloHa. The alternative, 
simultaneous name 7. Blunici I ha\e made the synonym 
because it is not well-known while the first is. Both these 
names of Zollinger and Moritz were proposed for Blume’s 
two species without any reason being given, though evidently 
because Blume’s specific names would make later homonyms 
in the genus Ixora—a point overlooked by Koorders and 
Valeton in their 7. odoiuta (Bl.). For the interpretation of 
the species of Blume, Miquel, Hasskarl and Kurz, I have 
allowed Hooker, Koorders, Valcton, King and Gamble, 
having no access to the types. Ridley’s species I have been 
able to examine personally in Singapore. 

As regaids 7. (jiandilolia, in the wide sense, the 
variability of the leaves in shape and venation has not been 
properly explained and it seems that the variability in the 
length of the corolla-tube, in the fragrance of the flowers 
.uid in the hairiness of the style is not realised at all: there 
Is confusion also about the colour of the flower. That some 
trees have pointed and others blunt leaves I am certain 
.rom the numerous trees of my form 3 which 1 have studied 
in the East of Johore, but some collections are intermediate. 
The number of veins is also a fairly constant distinction but 
also imperfect through the occurrence of specimens with 
9-12 pairs of lateral veins: unfortunately, because of 
the large size of the inflorescence, herbarium-specimens 
generally have only one or two pairs of leaves on the twig 
below the panicle and these uppermost leaves of the twigs 
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are commonly reduced. As for the leaf-base it varies 
greatly: oven on the same plant, 1 have soon leaves witi 
gradually tapered, cuneate, rounded and cordate bases, m 
that one unacquainted with the living treys might v 'Ml mak. 
four species from • separate leaves of the same plant. 
Concerning the texture of the leaf, I think there is groin 
variability which cannot be list'd satisfaetoi ii,\ in defining 
varieties because of the numerous intergrades, with the on 
exception of var. lanrilolia in which the texture is accom¬ 
panied bv other peculiarities. That the length of tin 
corolla-tube is no sign of specificity is obvious from the <act 
that there are specimens differing only in this one cluirncte.. 
And, likewise, regarding the hairiness ot the st.vle whiel 
1 find to be as often rather sparsely puberulous as glabrous 
(this point cannot be determined without pulling the style 
from the flower because it is the part of the style in tin 
corolla-tube which is hairy). The colour of the flower mav 
be described goner-ally as white or pink, according as tin 
corolla is open or not. When the (lowers of a corymb ar< 
not yet open they look pink because the reddish pink corolla- 
tubes are conspicuous: but when the flowers open, the whit 
petals are reflexed, concealing the corolla-tubes almost 
completely. Thus, I believe, have arisen the ‘conflicting’ 
statements of the flowers as white or pink, just as with 
I. pend via. The flowers arc generally very fragrant but 
1 have seen several trees in Johore (my form 51, as 512277) 
which had scentless flowers. 1 think this as important * 
varietal character as any other in the species, though it is 
one that will not commend itself so long as we are limited 
to dried specimens. 

As regards l. odorata (Bl.) K. et V., the authors of th* 
combination say that from I. grand if alia it is “toto code 
divorsa (N.I1. JTruetus valde diversi)”. Nevertheless l am 
unable to follow them. The fruit of /. g Hindi folia flue 
describe as (1-12 mm. wide and distinctly divided in 2 lobes, 
or didymous: that of /. odorala they describe as only fi-7 
mm. wide and long, globose and never didymous, although in 
their plate (Ilaumart. v. Java, fig. 551) a slightly didymous 
fruit is shown. 1 find that the normal 2-seeded ripe fruits 
of I. urandifolia are 10-12 mm. wide and, when dried, art 
distinctly didymous as is general in Ixora, 1ml that 
immature fruits 1-8 mm. wide, even when dried, do not 
show a longitudinal sulcation between the two seeds. Hence 
I conclude that Ivoorders and Valeton drew their opinion 
from immature fruits. But these authors also distinguish 
I. odorata by its short corolla-tube and hairy style. But as 
I have said, these, characters vary much in different 
collections of 7. grandi folia which in other respects are 
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identical. It seems a little fastidious, moreover, to distin¬ 
guish two species ol tree solely on the hairiness of the 
filiform style, l.odoiabu (Bl.) K. et V. is m y I. giandifolia 
form 1 : and I. <'pomUlolia sonsu K. et V. consists of my 
form 5 and my i'orm 2 (as shown by the figure, Baumari. 
v. Java. fig. 515, in which the loaves are drawn with few 
lateral veins). 

Hooker’s vanrthv,, as amplified by King fir the 
Malayan flora, I inteiput in this way. The var. giganh a 
is based on the size, shape and texture of the leaf and so 
it covers my form 2 (Itidhn 1120), form 3 (Curtis 3384), 
form 4 (Wray 2973, .‘5971) and form 5 (King’s coll. 0609. 
10294, Wray 15678). The var. conacca, based on the more 
or less lanceolate, very coi iacoous leaf, covers my form 5 
(Curtis 2186, Wray 2L10) and, perhaps, var. land folia 
(Ridley 2213, which King doubtfully referred to var. 
coriacea). The var. arboresceiis covers my form 1 (Derry 
310) and form 2 (Derry 171, King’s Coll. 1686, Ridley 
4165). The var. losclla may be my form 3, on account of 
its pointed leaves, but Kurz describes the corolla-tube “about 
an inch long’’, though Hooker gives .] - i ". It seems to 
me that the varieties gigantfn, coriacia and arborcscnis are 
unsatisfactory because from their definitions so many 
variable features have been omitted though it may be 
possible to define accurately var. a>bo>cscens and \ar. 
coriacea from the single, and therefore the type, specimens 
cited for each by Hooker. 

As regards /. macros ip lion Kurz ( — /. grundi folia var. 
Kvrzcana Hook, fil), it differs from I. grand!folia only in 
the longer corolla-tube (2-5-3 cm. long) and my form 6 
connects the two, having the tube 1 7-2 cm. long. The three 
collections of /. macrosiphon in the Singapore Herbarium 
leave no doubt that it is conspecific. These collections, 
which are cited by King and Gamble as var. K>u zeana 
are:—King’s Collector 277, s.n. 3.3.94, Prain’s Collectoi 
s.n. 1899 (all from the Andamans). The variety has not 
been found in Malaya, though it probably occurs. 

Ridley’s species are hard to understand through the 
different treatment which he has given them in his Flora 
and Ills previous paper. Thus I. coriacea of his paper 
(1918), based on Wallich 6151 which is the type of I. 
grandifolia var. cot iacca Hook., is assigned to both I. 
crassifolia and I. clliplica in his Flora, while I. giganUa of 
his paper (starting in the middle of line 8 fi*om the top 
of p. 81) which is there said not to be true I. grandi folia of 
Zollinger, is omitted from the Flora, though under /. 
grandifolia of the Flora it is remarked that var. gii/antcci 
King and Gamble “is a typical form” of the species. 
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7. coi iacca Ridley, based on Wallich 6151, is evidently 
my form 5, according to Ridley’s description, and this agrees 
with King’s interpretation of var. coriacca Hook, (also based 
on Wallich 6151). In his paper, Ridley doubtfully refers 
Wallich 6153 to 7. coi iacca, but in his Flora he refers both 
Wallichian collections to 7. elliptica. As the specific names 
“coriacea” and “elliptica” are manuscript names of R. 
Brown taken up by Ridley, it follows that I. t Hi plica ex 
Ridley is an exact synonym of I. coi met a ex Ridley. I may 
add that both Hooker and King regarded Wallich 6153 as 
typical 7. grandifolia. 

I. crassi folia is based firstly, in the paper (1918), on a 
specimen of Griffith’s from Ayer Panas in Malacca and to 
it, in the Flora, Ridley assigns many other specimens as 
well as var. coi iacca Hook. It is possible that this collection 
of Griffith’s should be taken as the basis of var. arboiesc< up 
Hook., but Griffith’s specimens are not available in Malaya. 
In any case, Griffith’s specimen is the type of I. cictspifolia 
and, from Ridley’s original description, 1 find it hard to 
distinguish from I. coriacca: it is said to have a blade 
S-9 X 3-3 i/o" with a blunt base. 7. aaxtti,folia of Ridley’s 
Flora is said to have a blade 13 X 3", lanceolate and 
narrowed to both ends, as my var. land folia, and the cited 
collections, which 1 can check for certain in Singapore, 
namely G. Janeng (Kelsall), Tahan River and Pekan, are 
my var. lancifolia to which Griffith’s specimen from Ayer 
Panas cannot belong if Ridley has correctly described it. 
Hence, I have no hesitation in making the new variety 
lancifolia, for it is not covered by the original definition 
of any of Ridley’s species or of Hooker’s and King’s 
varieties. 

I. Rid ley i Merrill was proposed for I. ciassifolia Ridley, 
which is a later homonym of 7. c kips ifolia Morrill. Merrill 
merely cited Ridley’s references so that he throw but 
another cloud over the problem. 

7. flummalis, as originally described, covers my form 
1 (Derry, s. Rumbai), form 2 (Ridley 4165; Kunstler, 
Goping) and form 5 (Haniff 1019). It represents the 
common forms of 7. grandifolia with leathery blunt leaves. 
A distinction of seeming importance between 7. fhnni rails 
and 7. giandi,folia which must occur to the reader studying 
Ridley’s desciiption is that 7. giandi folia is said to have 
white flowers and 7. fhiminalis yellow. The corollas of both, 
however, have the white limb and pink tube typical of 7. 
grandifolia. The reason for ascribing yellow flowers to 7. 
ffmninalis seems to have been the field-note of Kunstler’s 
collection 4686, the “yellow flowers” of which refer, how¬ 
ever, to the tiny calyces from which the corollas have 
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dropped. The distinction in flower-colour, of* white or pink, 
given by Ilidley lor his species depends oil whether the 
Sowers ol* the specimen were open in which case they would 
have looked white, the reiloxed limb concealing the corolla- 
tube, or not open, the pink tube then being more striking. 
It seems, in any case, that I. thuninalis must be discarded. 
Ilidley based Ins species on ‘7. (/nuidi/olia var. <u bor<se< ns 
King* not /. arborcsn ns Hassk.” By this, Ilidley meant var. 
arborrscnis Hook, fil in the definition of* which HasskaiTs 
/. arborcscrns was directly cited. In other words, taxo- 
nomically, L fluminalis Ridley is /. (jranditolia var. 
arboicseens Hook. fil. which is L arboirsa ns llassk. with 
HasskaiTs plant as the type of* each. 

A specimen of Havilandks collection 2157, which is the 
type of /. lancijolia Ilidley, in the Singapore Herbarium 
show r s this species to be identical wbth the small-flowered, 
i‘ew T -veined 1. Ilhnmi w r hieh is my /. yramlifolia form 1. 

/. timorinisis is very close' to /. (jranditolia but it differs 
in the laxer inflorescence with fewer flowers, all of which 
are distinctly pedicellate, and in the hairy corolla-mouth. 
1 should bo inclined to consider it as a variety, in which 
case it would be the legitimate name for the species. 

KEY TO THE FORMS AND VARIETY OP /. (MANMFOIJ l 
Leaves lanceolate, very gradually tapered to tlie* base, 
the reticulations invisible in the dried leaf, and 
the undersurface finely wrinkled .. .. \ar. htneitoha 

Leaves more or less elliptic: reticulations visible: 
undersurface even 

Leaves with (MO pairs of side-\oms: blade up u> 

0 cm. wide 

Corolla-tube •(>—0 cm. long . . . Form 1 

Corolla-tube 1-1*2 cm. long 

Leaf-blade blunt .. .. .. Form 2 

Leaf-blade acute .. .. .. Form 3 

Leaves with 10 1(5 pairs of side-veins: blade 

7-18 cm. wide 

Corolla-tuho *7-1*0 cm. long .. . Form *1 

Corolla-tube 1-1*2 cm. long .. .. Form 5 

Corolla-lube 1-7-2 0 cm. long .. .. Form 0 

Corolla-tube 2 5-3 cm. long .. . (var. Kara ana) 

Form 1 

Leaves with (>-10 pairs of lateral veins, acute, subacute or 
blunt, 3*5-9 cm wide. 

Corolla-fain short (5-9 mm. long. 

Malaya 

Pahang; Cons. For. 3603. 

Negri Sembilan; Alvins s.n. (S. Ujong). 

Malacca; Alvins 2254, 2332, Derry 310 (det. /. ymndifolia 
var. arboreacints by King). 

Bornean Collections 

Carr 26520, For. Dept. B.N.B. 4721, Wood 2033. 

Haviland 1673 (det. L flaniiualis) ,Omar305 (det./. flnminalis b 
Haviland 2157 (det. 7. lancifolia). 
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Ja rent Collection * 

v. Steonis 2415 (del. /. odorata and I. Blown). 

Two forms might be made of thone, as in Forms i # 
and :», according as the leaves are blunt or acute. I!u1 m.. 
object is merely to explain the variety. 

Foi m J 

lOxactl.v as Bonn < but the loaves blunt 
Malayan Coll* clion* 

Perak; King's Collector 4585 (dot. /. grand it oho \ < 
arbotcsctna by King). 

Pahang; For. Dept, 15659, Burn Murdoch 200 (no Ibi^irs. d^ 
/. cuncinna ). 

Malacca; Derry 571. 

Johore; Corner 25802, 28028, s.n. 0.4.04 (S. kambau pr. S. 
Sedili), Ividlev 1155 (det. L gtuvditohu T ±r. arborescui- 
by King), 12400, 15287. 

Singapore; Ridley 4120 <doi. /. grandlfolia var. gigantea by 
King). 

Sumatra Collection* 

Boden-Kloss 14557 (Siberut: dot. /. cot ian a ). 

Javan Collections 

Koorders 24258, Teysmunn 1855J (dot. /. manoyliylloide > and 
/. thimhmlis). 

(Koorders et Yaleton, Baumart. v. Java fig. 515). 

Bonn J 

Leaves 2*5-0 cm. wide, the apex acute and generally 
accuminate with a tip 5-12 mm. long: lateral veins 5-10 pair.-,, 
the reticulations often very faint. 

Corolla-tube 1-1-2 cm. long, the petals 2-4-5 y 1-5-2 mm. 
blunt. 

Malayan Collections 
Kedah; For. Dept. 17890. 

Penang; Curtis 11384 (det. as I. gi and if alia var. gigantcu by 
King). 

Malacca; Alvins 797. 

Johore; Corner 22052, 22277, 22498, s.n. 11 4.25 (S. Kavu, \n 
S. Sedili). 

Sumatran ColU ctions 

Bodon-Kloss 14559 (Sipora ID, Krukoff 4088, 4207, 4228. 

Barman ColU cfiotis 
J. & M. S. Clemens 25255, 21294. 

Form J, 

As Form 5 but the corolla-tube 7-10 mm. long. 

Malayan Collections 

Perak; Wray 2973, 3971 (both det. I. yrundiioliu var. gigantea 
by King). 

Sumatran Collections 

Bartlett 2887. 

Javan Collections 

s.n. cult. Hort. Bog. XJII (det. /. odorata). 

Form 5 

Leaf-blade 7-18 cm. wide, blunt, with 10-16 pairs of side- 
veins: petiole 1-5-3-5 cm. long. 

Corolla-tube 1-1*2 cm. long. 
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Situm s< (\>ll< clinic* 

Haniff and Nur t<>45> (dot. 7. (Uuninali s* Ridley by Craib). 

Mala mm Colli ction s* 

Kedah; Ilanitr 1T> {80 (det. /. tlaminalii « Ridley by Craib), 211)20. 

lVnang; Curtis 2185 (det. /. ifrandifoha var. comma by King). 

Perak; King’s Collector 5509, 10291 (both det. /. grandifolia 
\ar. g iff anti a b> King), Wray 2140 (dot. /. grandi folia 
\ar. coiinaa), .‘>078 (dot. /. grandifolia \ar. gigantm by 
King). 

Pahang; For. Dept. 17133. 

Negri Sembilan; Alvins 1177. 

Johore; Corner 28>>7S, s.n. 11.10.JU> (S. Kayu, pr. S. Sedili), 
Henderson 28410, Kiah s.n. 0.10.30 (S. Kayu, pr. S. Sedili), 
Lake and Kelsall s.n. 22.10.02 (G. Janing). 

Siunati an Collectiona 

KrukofT 4007. 


llorm an Colli ctionn 

For. Dept. B.N.B. 4302 (Brunei), Wood 2121. 
noi in G 

As form 5 but the cor.vmb smaller and denser, 10-10 cm. 
wide, with the peduncles of the main branches 2-5-4 cm. long: 
corolla tube longer, 1-7-2 cm., the petals 5 cm. long, blunt to 
subacute. 

Malagan ColU cl ions 

Johore; Kiah s.n. 5.10.30 (S. Kayu, pr. S. Sedili). 

The length of the corolhi-tube in this Form bridges the 
gap between I. <j mud if olio and var. Kmztuua ( /. 

utacroxiphon Kurz) in which it is 2-5-;> cm. long. 

var. lancifolia Corner 

Malagan Collection» 

Kelantan; Nur and Foxworthy 11953. 

Trengganu; (Kemaman), Corner .‘>0719, s.n. 13.31.35 (2 sheets). 
Pahang; Burkill s.n. June 1015 (Pulau Tioman), Ridley 2213, 
(del. /. grand!folia var. coriacea by King), s.n. 1891 
(Pengkalan Kasai), s.n. 1893 (Taka Tahan). 

Negri Sembilan; Burkill 417S. 

Malacca; Alvins s.n. (5 sheets), 2081, 2153, 2224, Derry 57. 
Johore*; Corner s.n. 9.3.35, s.n. 10.4.35 (Ulu Segun, Gunong 
Panti), liolttum 0282, Kiah s.n. 12.10.35, s.n. 0.3.37, Lake 
and Kelsall s.n. 21.10.02 (G. Janing), Nur 19988, Ridley 
s.n. Jan. 1910 (Panti River, Kota Ting-gi). 

Sumatran Collection s 

Bartlett 7479 (pr. Loemban River, Asahan). 

Forbes 1085 (del. 7. grandifolia var. coriacea by King). 

COLLECTIONS INTERMEDIATE BETWEEN 7. GRANDIFOLIA 
AND VAR. LANCIFOLIA 

Kelantan; Haniff and Nur 10090. 

Perak; Derry s.n. 1899 (Maxwell Hill, del. Tarenna gran di¬ 
folia) , King's Collector 5935 (det. L grandifolia var. 
coriacea by King). 

Pahang; Henderson 22416 (det. 1. crussifoliet) , For. Dept. 
41042. 

Selangor; For. Dept. 16904 (det. /. crausifolia). 
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I. javanica (Bl.) DC Javanese* Ixoru 

emend. Koorders et Yuleton, Bijdr. Booms. Java 8, 1<)uj, 
p. lfiO. 

Basinym :—Pavttu jarinneu Bl., Bijdr. is’u p. Oil). 
Synonyms:— 

Ixniu s trictu auctl. non. Itoxb. 

L tultpns auett. non. Ro\b. 

/. nmutnn 1 )<>n, Gen. S.\*4. 2, /W}, p. 571. 

J. s trictu var. anunuu Ridley, FI. Mai. Pen. 2, Pill, p 0 \ 
L uuiortit Ridley, Journ. But. 72, /° l f i , p. 2“>1. 
leones:— 

Bot. Mur. 1. 4580. 

Baumart. Java 1, t. 552. 

An evergreen shrub or small tree to 8 m. high, the trunk 
1-8 cm. thick, with smooth hrown bark: glabrous. 

Leut-blndi 5-25*5 '' *8-11*5 cm., < lliptic, varying narrowly 
elliptic to lanceolate in riverside forms, aim pip unit* or at 
most subacuminate, tin bat' varying from gradually taptnd 
and VHiiotrh/ cumuli to mllu r suddenly ronmhd, widest about 
the middle, the proximal half often wider than the distal, 
membranous to subooriaceous or distinctly coriaceous in some 
cultivated forms, rutin r dull rnvuf, often light or yellowish 
green: laUral reins (M4 pairs, generally (MO or 0-12, inclined 
obliquely forward and without distinct marginal loops or in 
var. re limn in distinctly inarching: pdiolt -25 1*5 cm. long: 
stipular point *1—75 cm. long, longest in the narrow-leafed 
riverside forms. 

Corymb* 2 5-20 cm. wide, with peduncles 0-0 cm. long, 
the brunclus articiduu and coral-red: sepals blunt to subacute, 
variable in the same flower: corolla-tube 2-5 cm. long, the 
limb 1-2*8 cm. wide, the petals varying blunt to acute. 

Berries 1*2-2 cm. wide, depressed globose*, ripening red 
then black, 1-2 seeded. 

Distribution:—India, China, Siam, Malay Archipelago. 

var. multinervia var. nov. 

costis laterahbus utrin^ocus 0-14, marginem versus non 
arcuato-connexis: lamina usque 25*5 11 5 cm., non vel vix 

acuminata. 

Typus:—Corner 22-128 (Kota Bahru, Kelantan, 22.4.27). 

\ar. paucinervia var. nov. 

costir» luteralilms utimseeus (5-0 (-10), marginem versus 
non arcuato-connexis: lamina usque 15*5 , 7*8 cm., non 

acuminata. 

Typus:—Burkill and UanilT 17212 (Telok Sisek, Pahang, 
4.12.24). 

var. retinervia var. nov. Ixora Lotong 

costis tut* rulihus utrinsecus 7-12, margin* m versus con - 
spicue urcuuto-connesis , costa media angulo iato excurrentibus: 
lamina 0-15*5 X 1-7-5 8 cm., elliptica vel oblongo-elliptica, 
plus minus accuminutu . 

Typus:—Corner 20020 (E. Johore, 9.2.25). 

KEY TO THE VARIETIES 

Lateral veins of leaf making a wide angle with 
the midrib, conspicuously inarching with wide 
loops near the margin: leaf-blade generally more 
or less acuminate, up to l. > X *T*o cm. .. var. retinervia 
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Lateral veins of leaf molined obhquoK forwaul, 
not distinctly inarching: leaf-blade not acumi¬ 
nate 

Lateral veins <5 !> ( 10) pairs, black 1 up to 

L”> f> "> cm. \ar puncimmu 

Lateral voms J) 1 l pairs: blade up to 2."> 

11 cm . . . \ar uniltim > i m 

There is much confusion over the nomenclature of the 
Malayan plants which I refer to /. jmmnicu. They have 
been called 7. ntricia Roxb. until recently when Ridley has 
made thorn a new species, I. am area, and Burkill has 
referred them to I. clii newt in Lam. (Diet. Eeon. Prod. Mai. 
Pen. 193b). But, as 1 have explained under 7. chnumw, 
I. ah id a Roxb. is to he interpreted as a synonym of 7. 
ehinenxi. s\ which dilfers from Hie Malay specimens in its 
very short petiole and very blunt petals so that, provided 
this distinction is hold, the Malayan specimens are not 7. 
ehint nets. 1 find that lhe.\ agree exactly in all essentials 
with 7. jaraniat as interpreted by Reorders and Valoton 
for the Javanese flora. Brail) identified them with 7. 
amoena but, as 1 have shown under that species, 1 can find 
no difference between il and 7. jammed. Ridley's latest 
interpretation I eonsidoi no solution because it deals with 
very few specimens and, while resting; on such extremely 
variable features as the size of leaf, stipule, corymb and 
corolla and the shape of sepals and size of corolla-tube, it 
ignores differences in the venation, the shape and size of 
the petals, and the colour of the flowers, and omits the 
common Red Ixora of Malayan gardens and villages. 

7. jaeanieu is the commonest and most variable Ixora in 
Malaya. 1 have distinguished 3 varieties and 30 forms so 
that the variation may be perceived. The one which I have 
found to be most constant is var. retina ria, which has not 
been recognised previously, yet there are intermediates 
between them all. Until the species has been studied 
genetically, I do not see how it can he dissected profitably 
in the herbarium. 

7. pneinioja runica Bremekamp, 7. oralifoha Bremekamp 
and I. laninm Bremekamp (Journ. Bot. 75, 7SK17, pp. 
170-171) are to me only forms of I. javaniea. Such 
“splitting" is quite impracticable. 

var. retinervia var. nov. Ixora Lotong 

The Malayan specimens are remarkably constant in 
having rather small, subacuminate glossy leaves, drying 
dark-brown, fuscous or oven black, inarching veins often 
making almost a right angle with the midrib, small corymbs 
4-9 cm. wide and small corollas (tube 3-4 cm. long; limb 
1-1-6 cm. wide; petals -25--3 cm. wide, oblong or subelliptic, 
more or less acute, light orange-yellow r turning scarlet or 
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deep red.). One might, therefore, regard the variety as 
a species but there are several collections intermediate with 
var. paucmervia and as these lack the full characteristics of 
var. rctincrria 1 have classed them with var. imiicinerria. 
The variety refinerria also resembles I. Lohl>ii var. 
rt( nophylhi in the Herbarium: the distinctions are given 
under I. Lobbii. Compare also I. ronrinnn. 

It appears that there are.forms of this variety in 
Borneo which have not only larger flowers but leaves which 
dry pale. The systematic position of these Bornean 
specimens, which I have listed below, is problematical 
because they resemble also I. Robinsonii. Many more 
collections will be needed to establish their status from their 
variability. 

Malayan Collections 

Penang; Curtis 1112 (del. L stricta by King), s.n. B. Laksa- 
mana March 1890, (det. I. utricta var. annum by King): 
For. Guard. 1112. 

Perak; Wray 3024 (det. I. fulgent* by King). 

Pahang; Burkill 15704, 17229; Henderson 22009; Ridley 2220, 
2227, 16243 (det, I. coneinna); Strugnell 23453. 
Trengganu; Moysey 33643. 

Selangor; Burkill 6842. 

Negri Sembilan; Holttum 9609; Kloss s.n. B. Tangga 3910; 

Nur 11669; Ridley s.n. G. Angsi, Feb. 1900. 

Malacca; Alvins 02, 567, s.n. 29.1.86; Derry 257; Goodenough 
1753, 1826. 

Johore; Best ,7717; Corner 29020, 29939; Goodenough s.n. 1893; 
Ridley 10940 (? 16940), s.n. 1892, s.n. 1898, s.n. 1906 
(? 1908). 

Singapore; J.S.G. 5999, 5004; Ridley s.n. 1904. 

Bornean Collections 

? Winter 2154 (S.E. Borneo, 1908), det. I . amoena: (the 
inarching of the veins not always distinct): (det. I. Winkleri 
Brem. Bull. J. Bot. Buit., XIV, 1937, p. 266). 

? Kloss 19136, For. Dept. B.N.B. 4256, 4270 (all det. 
7. stcnophylla) : corolla-tube 3-3-8 cm. long, limb 2-5-3 cm. wide, 
petals -6-75 cm. wide. 

? For. Dept. B.N.B. 4037: corolla-tubo 3-7-4 3 cm. long, 
limb 2*5-3 3 cm. wide, petals -5—6 cm. wide. 

KEY TO THE FORMS OF /. JAVANICA VAR. MVLT1NKRVIA 
Corolla-tube 2-3 cm. long 
Limb 1-1-5 cm. wide 

Petals -5 cm. wide, blunt, yellow then pinkish orange Form 1 

Petals -3 cm. wide, pointed, rich yellow then intense 


brick-red .. .. .. .. Form 2 

Corolla-tube 3-3-8 cm. long 

Limb 2-5-S-8 cm. wide .. ., .. congevta 

, . Form 10 

Limb 2-3—2*5 cm. wide .. .. ,, Form 4 

Limb 2-2*3 cm. wide: petals acute .. .. Form 9 

Limb 1*5-2 cm. wide 
Petals blunt, 

Petals *5—6 cm. wide .. .. .. Form 5 

Petals *3—5 cm. wide .. .. .. Form 6 
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Petals acute, -5 cm. wide 

Petals turning deep brick-red .. .. Form 7 

Petals pale orange buff then pale red ., Form 8 

Limb 1-1-5 cm. wide: petals subacute 

Petals -3—4 cm. wide .. .. .. Form 10 

Petals -2 cm. wide, narrowly oblong .. .. Form 11 

Corolla-tube 3-8-4-3 cm. long 
Limb 1-2-1 *5 cm. wide 

Petals -3 cm. wide, salmon pink .. .. Form 12 

Limb 1-7-2 3 cm. wide 

Petals -5—6 cm. wide, acute: (leaves narrow, 2-5- 
6-5 cm. wide) .. .. .. .. Form 13 

Petals -3—4 cm. wide, blunt 

Petals yellow then brick-red .. .. Form 14 

Petals pale reddish pink (leaves 2-S-3-8 cm. 
wide) .. .. .. .. Form 15 

Limb 2-3-2 5 cm. wide 

Petals *6—7 cm. wide, acute, pale yellow then salmon 
pink .. .. .. .. Form 16 

KEY TO THE FORMS OF L JAVANICA YAR. PAUCINERVJA 

Flowers yellow, not reddening: “Yellow Javanica” 

Corolla-limb 1-5-1-9 cm. wide .. .. .. Form 17 

Corolla-limb 2-2.5 cm. wide .. .. .. Form 18 

Flowers yellow turning red or pink 

Flower pale yellow turning pale clear pink: “Pink 
Javanica” .. .. .. .. Form 19 

Flower turning orange red to brick-red; “Red 
Javanica” 

Corolla-tube 2-2-8 cm. long 
Limb 1-1-5 cm. wide 

Petals blunt: leaves thin .. .. Form 20 

Petals subacute: leaves coriaceous .. Form 21 

Limb 1-8-2-3 cm. wide: petals blunt .. Form 22 

Corolla-tube 2-5-3-8 cm. long 

Limb 1-1-3 cm. wide: petals -2 cm. wide, 
subacute .. .. ,. .. Form 23 

Limb 1-3-1-8 cm. wide 

Petals -3—5 cm. wide, blunt or subacute .. Form 24 

Limb 1-8-2-2 cm. wide 
Petals pointed 

Petals -3—5 cm. wide, elliptic .. Form 25 

Petals -2—3 cm. wide, oblong .. Form 26 

Petals blunt, -4—6 cm. wide .. .. Form 27 

Limb 2-2-5 cm. wide: petals -4—6 cm. wide, 

acute .. .. .. .. Form 28 

Corolla-tube 3-8-5 cm. long: petals -3—5 cm. wide, 
acute 

Limb 1-7-2 cm. wide .. .. Form 29 

Limb 2-2-5 cm. wide .. .. Form 30 

Form 1 

Corolla-tube 2-3 cm. long, the limb 1-1-5 cm. wide: petals 
•5 cm. wide, blunt, yellow then pinkish orange. 

Malayan Collections 
Kelantan; Corner 33443. 

Penang; Ridley s.n. 1900 (P. Tikus). 

Trengganu; Rostado s.n. Feb. 1904. 

Singapore; (cult, in Hort. Bot.) Comer 30795 (det. I . con - 
gesta), Nur s.n. 14.6.29 (det. I . congesta ), 
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Siam 

Keith 129 (det. I. amoena by Craib). 

The two Singapore collections have coarsely veined leaves 
like I. congesta but only 10-13 pairs of side-veins like L 
javanica. They might be classed with either species. 

Foim 2 

As Form 1 but the petals narrower, .35 cm. wide, pointed 
and turning deep red. 

Malayan Colltction s* 

Perlis; Henderson 22950. 

Penang; Curtis s.n. (cult. Bot. Gdns.). 

Kelantan; Corner 33434. 

(? Selangor; For. Dept. 17493). 

Siam 

Kiah 24360 (det. L amoena by Craib). 

Ja ea 

Hallier 142. 

Form U 

Corolla-tube 3-3*8 cm. long, the limb 2 2-25 cm. wide: 
petals *6 cm. wide, acute or subacute. 

Malayan Colli ctions 

Singapore; (cult, in Hort. Bot.) Corner. 

Form 5 

Corolla-tube 3-3*8 cm. long, limb 1-5-2 cm. wide: petals 
•5—6 cm. wide, turning reddish pink. 

Malayan Collections 
Kelantan; Corner 33437. 

Form 6 

As Form 5 but the petals narrower, 3—3 cm. wide. 

Malayan Collections 
Kedah; Ridley 8354. 

(? Singapore, Ridley s.n. 9.11.1892, Kranji). 

jF orm 7 Giant or Common Red Ixora 

Corolla-tube 3-3*8 cm. wide, limb 1-5-2 cm. wide: petals 
•5 cm. wide, pointed, turning intensely brick-red. 

Leaves rather large, the blade 8-28 X 5-12*5 cm. 
Malayan Collections 
Kedah; Ridley s.n. June 1893. 

Kelantan; Corner 33436, s.n. 23.4.37 (Kota Bahru), s.n. 22.4.37 
(Kota Bahru). 

Perak; Ridley 9710, Seimund s.n. 6.12.25 (P. Lalang), s.n. 

8.3.26 (P. Rumbia) s.n. 23.3.26 (P. Rumbia). 

Pahang; Burkill s.n. June 1915 (P. Tioman). 

Malacca; Seimund s.n. 8.4.21 (P. Jarak). 

Singapore; (cult, in Hort. Bot.) Cantley s.n., Nur s.n. 15.8.18, 
14.6.29. Corner. 

Anamba Islands 

Henderson 20225. 

This is the commonest garden Ixora in Malaya, yet one 
that offers the greatest difficulty in classification. It has 
generally larger leaves with more numerous veins than I. 
javanica, besides pointed petals, and it flowers continuously 
all the year, whereas the wild forms of I. javanica like those 
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of 7. congesta and 7. Lobbii are seasonal. In the Singapore 
Botanic Gardens it has for many years been called 7. 
macrothyrsa but it does not answer in any detail with the 
description of that species in Bot. Mag. t. 6853. It seems 
that dried specimens have never come into the hands of 
systematists working on the flora of Malaya or of neigh¬ 
bouring countries, unless as Wallich 6152 as I have 
suggested under 7. fulgent. It corresponds so remarkably 
well with Roxburgh's interpretations of 7. fulgens that it 
seems to be the species which he intended though whether 
it is the true 7. fulgent h, taxonomically, has still to be 
discovered. 

It is known, colloquially, as the Common Red Ixora or 
the Giant Ixora. The only other garden-variety with which 
it may be mistaken is 7. congesta form 9, which differs in 
its larger, redder flowers that develop seasonally, its much 
less bushy habit and its more numerous side-veins in the 
leaf. 

Form $ 

As Form 7, but the petals pale orange-buff turning pale 

red. 

1Malayan Collections 
Kelantan; Corner 33435. 

Trengganu; Holttum s.n. 1 0.5.23 (K. Trengganu). 

Singapore; (cult, in Hort. Bot.). 

Form 9 

As Form 7 but the corolla-limb 2-2-3 cm. wide. 

Siam 

Haniff & Nur 3910 (det. /. amoena by Craib). 

Mala i/a 

Pahang; Corner 29930. 

Fomi 10 

As Form 7 but the corolla-limb 1-1-5 cm. wide. 

Malayan Collections 

Kedah; Curtis 2607, Ridley 8354: (both det. /. amoena by 
Craib). 

Penang; Ridley 7092. 

Perak; Kunstler 2247. 

Form 11 

As Form 30, but the petals only -2 cm. wide-, narrowly 
oblong. 

Malayan Collections 
Province Wellesley; Ridley 10776. 

Form 12 

Corolla-tube S-8-4-3 cm. long, limb 1-2-1-5 cm. wide; petals 
•3 cm. wide, subacute, salmon-pink, never red. * 

Malayan Collections 

Kelantan; Corner s.n. 22.4,37 (Kota Bahru). 

Form 1J 

Corolla-tube 3-8-4-3 cm. long, limb 1-7-2-3 cm. wide; petals 
•5—6 cm. wide, pointed. 
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Malayan Collections 
Trengganu; Moysey 33891. 

Form 14 

As Form 13 but the petals narrower, -3—4 cm. wide, blunt, 
turning deep brick red. 

Malayan Collections 

Kelantan; Corner s.n. April 1937 (2 collections). 

Form 15 

As Form 14 but the flowers pale reddish pink. 

Malayan Collections 

Kelantan; Corner s.n. 22.4.37 (Kota Bahru). 

Form 10 

Corolla-tube 3-8-4-S cm. long, limb 2-S-2-5 cm. wide: petals 
•6—7 cm. wide, pointed, pale yellow then salmon pink. 

Malayan Collections 

Kelantan; Corner 33438, Nur & Foxworthy 12255. 

Form 17 Yellow Javanica 

Corolla-tube 2-5-3 cm. long, limb 1-5-1 *9 cm. wide: petals 
blunt, persistently light orange buff or apricot-buff never 
reddening. 

Malayan Collections 

Singapore; (cultivated) Corner 34513, Hort. Bot. Sing. s.n. 

10 . 8 . 21 . 

This and the following form are cultivated in Malayan 
gardens as a “Yellow Ixora” but they may be more 
accurately known as the “Yellow Javanica”, to distinguish 
them from the “Yellow Coccinea”. The colour is not a 
true yellow but a pale dull orange slightly pink. 

Form 18 Yellow Javanica 

As Form 17 but the corolla-limb wider, 2-2-5 cm. wide. 

Malayan Collections 
Singapore; (cult.). 

Form 19 Pink Javanica 

Corolla-tube 3-2-3-8 cm. long, limb 2-2-6 cm. wide: petals 
■4—6 cm. wide, pointed, elliptic, pale yellow buff turning wholly 
pale rose pink, never red. 

Malayan Collections 
Negri Sembilan; Corner 31502. 

This collection is from a rather narrow-leafed shrub, 
10 ft. high, growing in thickets by a sluggish, forest stream 
beside the main road from Tampin to Gemas. Plants with 
rather broader leaves are also cultivated in Malayan gardens 
as a “Pink Ixora”: they may be known more accurately-as 
the “Pink Javanica”. 

Form 20 

Corolla-tube 2-2-8 cm. long, limb 1-1-5 cm. wide: petals 
-3-4 cm. wide, blunt. Leaves thin. 

Malayan Collections 

Trengganu; Rostado s.n. Feb. 1904 (K. Kemaman). 

Form 21 

As Form 20 but with subacute petals and very coriaceous 
leaves. - * ' * 
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Malayan Collections 

Singapore; (cult, in Hort. Bot.) Nur s.n. 22.6.29. 

I 01 m 22 

As Form 20 but the coiolla-limh wider, 18-2 3 cm. 
Sumatra 

Ridley 8979 (Penasa) (dot. L Lobbii ex. enum. Herb. Kew). 
loan 22 

Corolla-tube 2 7-3 3 cm. long, limb 1-13 cm. wide: petals 
2 cm. vide, subacute. 

Malayan Collections 
Perils; Ridley 14997. 

Penang; (cult, m Hort. Bot.) Curtis s.n. 29.11.02. 

Siam 

Setul; Ridley 14998 (det. J. amotna by Craib). 

t oi m 

Corolla-tube 2 8-3 5 cm. long, limb 1*3-18 cm. wide: petals 
3-5 cm. wide, blunt to subacute. 

Malayan Collections 

Kelantan; Henderson 19572, 22595 (both det. L stcnophylla ). 
Trengganu; Corner 25924 (det. /. stcnophylla ). 

Penang; (cult, m Hort. Bot.) Curtis s.n. Aug. 1900. 

Perak; Corner s.n. 29.7.36 (Pangkor), Ridley 7187, 10276. 
Pahang; Burkill and Haniff 17342, 37602, Burn Murdoch 158, 
319, Cons. For. 4767, Evans 13231 (det. I. concinna ex 
enum. Herb. Kew), Henderson s.n. 19.8.29 (Kuantan), 
Ridley s.n. 19.8.89 (Pekan), s.n. 3891, s.n. 25.8.91 (Pasir 
Mandi, det. I. concinna ), 1085 (det. L concinna ), Seimund 
962, Walker 23326. 

Selangor; Hume 7107, Ridley s.n. 1.1.21 (Klang Gates), 13408. 
Malacca; Burkill 1327, Derry 84, Seimund 1139. 

Johore; Corner 25960, 25961, Henderson 18218. 

Singapore; (cult, in Hort. Bot.) s.n. 31.10.21, Nur s.n. 12.6.24, 
s.n. 9.9.24. 

Anamha and Natuna Islands 
Henderson 20450, v. Steenis 966. 

Jaca 

v. Steenis 5416. 

Sumatia 

v. Steenis 3847. 

This is one of the common wild forms of I. javanica in 
Malaya. It is abundant by the sea-shore and, as a narrow- 
leafed bush of the flood-zone, by riversides. 

Fatal 20 

Corolla-tube 2-8-S-8 cm. long, limb 1*8-2 cm. wide: petals 
*3- 5 cm. wide, elliptic, pointed. 

Malayan Collections 

Trengganu; Rostado 11971, s.n. 1904 (Bundi). 

Pahang; Ridley 1075. T 

Singapore; (cult, in Hort. Bot.) Burkill s.n. 23.10.17, Comer 
s.n. 26.10.37. 

Form 20 

As Form 25 but the petals narrower and oblong, *2-3 cm. 
wide: corolla-tube 2-5-3 cm. long. 
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Malayan Collections 

Singapore; (cult.) Corner s.n. 26.10.37. 

Form 2? 

Corolla-tube 3*2-3-8 cm. long, limb 1*7-2 cm. wide: petals 
•4—6 cm. wide, blunt. 

Malayan Collections 
Kedah; Ridley 15890 (Pulau Rawei). 

Johore; Holttum 24958 (Pulau Pelandok). 

Form 2S 

Corolla-tube 3-3*8 cm. long, limb 2-2*5 cm. wide: petals 
•4—5 cm. wide, acute. 

Malayan Collections 

Pahang; Ridley 2114 (det. I. concinna). 

Johore; Ridley 15403 (rather narrow-leafed, riverside shrub). 

Form 20 

Corolla-tube 3-8-5 cm. long, limb 1*7-2 cm. wide: petals 
•3—5 cm. wide, acute. 

Malayan Collections 
Kelantan; Nur and Foxworthy 12087. 

Pahang; Burkill and Haniff 16107, Cons. For. 5176. 

Java 

Koorders 39079. 

Sumatra 

Robinson and Kloss s.n. 19.3.14 (Korinchi Exped.: det. 
/. amount). 

All these collections are from riverside shrubs with small, 
narrow leaves, up to 12 X 2*5 cm. 

Form JO 

As Form 29 but the corolla-limb wider, 2-2-5 cm. 

Malayan Collections 
Perak; Ridley 14312. 

Pahang; Kiah and Strugnell 23981 (det. L stenophylla ). 

Both collections are from narrow-leafed, riverside shrubs 
(blade 6-20 X 1-5-3 cm.). 

Without op( n Flowers 
Kedah; Dolman 21705. 

Perak; Burkill 12435, Wray 3448. 

Pahang; Burkill and Haniff 16936 (riverside bush with 
lanceolate leaves: (let. L stenopliyllu ). 

COLLECTIONS INTERMEDIATE BETWEEN /. JAVANICA 
AND /. LOBBII 

Borneo 

Elmer 20678, 21049, Wood 2262. 

These three collections have been distributed as I. 
Lobbii but their leaves, which are narrowly oblong-elliptic 
(10-25 X S-5-8-5 cm.), are simply pointed or subacute (not 
acuminate) and have only 10-16 pairs of side-veins. There¬ 
fore they are not I. Lobbii. I think they ai*e extreme forms 
of I. javanica but the lxoras of Borneo are too little known 
to be rightly understood. 


Gardens Bulletin, S.S. 



215 


COLLECTIONS INTERMEDIATE BETWEEN I. CONGESTA 
AND I. JAVANICA 

Perak; Murton 413 (dct. /. congesta: but more like /. javanica 
form 7 with leathery leaves). 

Selangor; Hume 8433 (det. /. congesta: but more like L java¬ 
nica form 7 with leathery leaves and remarkably strong 
veins; ‘'flowers pink” on the field note does not apply to 
1. congest a). 

Malacca; Alvins 781 (det. /. congesta: but with 11-17 pairs 
of side-veins; exactly between /. javanica multinervia and 
1. congcxta ). 

Singapore; Baker s.n. 17.7.17 (Gardens Jungle), Goodenough 
5.2.89 (Selitar), Ridley 5067, 5674, s.n. 1892 (Chan Chu 
Kang), s.n. 1892 (Changi): (all these collections, having 
10-16 pairs of side-veins, seem exactly between /. congesta 
and L javanica ). 

I, Kingstonii Hook. fll. 

Fl. Br. Ind. Ill, 1880 , p. 140. 

A shrub or small tree up to 9 m. high, glabrous except 
for the puberulous branches of the inflorescence, or even wholly 
glabrous. 

Leaf-blade 15-30 X 5-9 cm., rather narrowly oblong elliptic 
or narrowly obovate, more or less acuminate, the base cuneate, 
thinly coriaceous; side-vt ins 13-24 pairs, not distinctly 
inarching: petiole -6-1-5 cm. long. 

Corgrnb 5-12 cm. wide, dense, sessile or with a peduncle 
up to 3 cm. long, the branches articulate, 2-3 mm. wide, rather 
short , finely and often sparsely puberulous, or even glabrous: 
b)actx, at the base of the main branches, 6-12 X 4-7 mm., 
broadly lanceolate, subacute, rather Icafg: bracteoles 3-6 X 
2-5-3-5 mm., oblong, acute or subacute like the sepals: flowers 
yellow-red , ? inodorous: sepals 2-5-5 X 1-5-2-5 mm., longer 
than the ovary, glabrous, oblong, blunt or subacute, unequal in 
length in the same flower: corolla-tube 3-3-5 cm. long, glabrous, 
the petals 6-7 X 3-5-5 mm. elliptic, blunt or subacute* 
Distribution:—Malaya. 

Type:—Griffith 2996 (Malacca). 

Collections:—Perak; King’s Collector 5972, Burn Murdoch 
202, Wray 726, s.n. 1889 (Changkat Serdang). 

Selangor; Curtis 2346, Ridley 5674, 7300, 8536, s.n. Aug. 1904 
(Sempang Mines): For. Dept. 122, 4941, 8274, 24253. 
Malacca; Goodenough 1271, Hervey s.n. 20.9.90, Ridley s.n. 
1890 (S. Baru). 

Johore; Curtis s.n, April 1901 (Muar). 

Very little is known of this species which has seldom 
been collected within the last thirty years. I interpret the 
species from the specimens identified by King: in the 
Singapore Herbarium. According to King, and to the field- 
note on Burn Murdoch's collection, the flowers are yellowish 
red, perhaps yellow turning red and this character 
distinguishes it radically from the similar species I. 
multibracteata , I. mergtiensis etc. with which it may easily 
be mistaken in the herbarium. It is most like I. umbellata 
but differs in the narrower, more coriaceous leaves, the 
broader bracts, stouter branches of the corymb as well as 
in the colour of the flower. 
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I. Lobbii King et Gamble Glossy Ixora 

Mat. PI. Mai. Pen. 4, im, p. 

Synonyms:— 

1. Lobbii var. angustifolia K. & G., loc. cit. p. IBS pro parti, 

1, fulgens Roxb. sensu Hook. fil., KB.I. 3, p. 146 pro parti 
(fide King and Gamble). 

L aurorea var. major Ridley, Journ. But. 72, p. 252. 

An evergreen shrub or t reeled, 1- 10 in. high like /. Jamaica. 

Leaf-blade 10-28 X 4-8 5 ciu., lanaolat<~< lliptie to 
lanceolatt-oho rate , mart, or lew suddenly acuminate, widest at 
or above the middle, the base gradually tapered, dark glossy 
green, with 12-26 pairs of lateral veins inclined forward and 
distinctly inarching near the margin. 

Sepals subacute to acute. 

Petals yellow or pinkish yellow turning red, </< nerally 
acute . 

Distribution:—Lower Siam, Malaya, Borneo, Sumatra, 
Anamba and Natuna Islands. 


var. stenophylla var. nov. Rwl River Ixora 

Synonyms:— 

I. stenophylla (Korth.) Kuntze sensu Ridley, Trans. Linn. 

Soc. 3, 1#94, p. 311, FI. Mai. Pen. 2, p. 04. 

7. salicina Ridley, Journ. Bot. 72, 19.U f , p. 253. 

Lamina lanceolata, -7-2-3 cm. lata, utrinque attenuata, 
apice longe acuminata, costis lateralibus utrinsecus 8-15; frutox 
nparius. 

A riverside shrub -5-3 m. high. 

Leaf-blade 3-5-15 X -7-2-3 cm., lanceolate , gradually 
tapered to the long acuminate apex and to the base , broadest 
at the middle , with 8-15 pairs of lateral veins distinctly 
inarching at the margin and making a wide angle with the 
midrib: petiole -2-1-3 cm. long: stipular point up to -9 cm. long. 

Distribution:—Malaya, Borneo, Palawan (?). 

Type:—Ridley 2215 (Tahan River, Pahang). 

This species has hitherto been attributed to Loudon for 
authorship. On turning to Loudon’s reference, (Encycl. 
Suppl.II, p. 1543) it will be seen, however, that there is no 
description. Loudon based his name on Puvotta Lobbii 
Teysm. et Binn., which is also a nomen nudum as well as 
a women invalidum from its manner of publication. Hence 
the authorship must be attributed to King and Gamble who 
first described it. These authors give a reference to 
“Pavetta Lobbii Teysm. et Binn. in Miq. Ann. Mus. Lugd. 
Bat. IV, 194”, but I cannot find the name on this page, nor 
in the whole volume, nor in any other work of Miquel’s. 
Misgivings arise, therefore, whether the name I. Lobbii 
has not been antedated because the species is one of the 
commonest in western Malaysia. This is, unfortunately, 
impossible to decide from the earlier descriptions of red 
Ixoras and so one must wait until herbaria have been 
ransacked for the types of the old species. Surely it did 
not escape Miquel. 
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The narrowly obovate, acuminate, many-veined, dark 
glossy green leaves and the acute petals will generally 
distinguish 7. Lobbii. But there are narrow-leafed collec¬ 
tions of 7. congest a which seem to pass into 7. Lobbii and 
likewise many-veined collections of I. javanica, particularly 
of I. javanica t dim) via which has the acuminate blade, 
pointed petals, and inarching veins of 7. Lobbii. 

My basis for the identification of the Malayan material 
with 7. Lobbii is the specimens so named by King in the 
Singapore Herbarium. King doubtless saw the specimen 
of Teysmann and Binnendijk in the Kew Herbarium. It 
seems that the species is not recognised outside Malaya, 
though Bremekamp reports it from the neighbouring islands 
of the Rhio Archipelago. 

The variety angustifolia King and Gamble, as pointed 
out by Ridley, is a mixture of a narrow, lanceolate-leafed 
state of 7. Lobbii and a small lanceolate-leafed riverside 
shrub. Of the collections cited by King and Gamble there 
belong to the first state Wray 519, Scortechini 1893 and 
King’s collector 2718, and to the second only Ridley 2215. 
Therefore Ridley referred the first state to var. angusfifolia, 
defined it anew and made Wray 519 as the lectotype: the 
second state he referred to the Bornean Pavctta stenophylla 
Korth. as 7. stenophylla Ridley which name he changed 
subsequently to 7. salicina as he considered the Bornean 
plant to be different. As regards var. angustifolia sensu 
Ridley, I am unable to distinguish it because there is every 
gradation to the typical, slightly broader-leafed state of 7. 
Lobbii, and the variety has no particular habitat or distribu¬ 
tion, specimens from all parts of Malaya being referable 
to it. Hence I merge this variety with 7. Lobbii. On the 
other hand, 7. stenophylla sensu Ridley (=7. salicina) is a 
well-marked riverside shrub with narrow, shorter leaves 
and fewer veins than typical 7. Lobbii and in Malaya, it 
appears to be limited to the rocky streams that are the 
tributaries of the rivers flowing into the China Sea: in 
which relation, may be, it occurs also in Sarawak and 
probably, Palawan. Nevertheless, I am unable to follow 
Ridley in maintaining his 7. stenophylla (I. salicina) as a 
species. The low shrubs by the banks of swift flowing 
rivers that are prone to frequent and sudden flooding, like 
the Tahan and its tributaries, have small narrow, leaves 
very different at first glance from those of 7. Lobbii in the 
quiet, deep shade of the forest, but the smaller and more 
precipitous the river the less are its riparian growths 
subject to flooding and the larger are the leaves and the 
bushes so that it is not easy to decide whether they should 
be classed as “stenophylla” or “Lobbii”, c.g. the Johore 
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collection of var. stenophylla (shrubs 2-4 m. high). I 
prefer, therefore, to reduce I. stenophylla sensu Ridley as a 
variety of I. Lobbii without any decision about its identity 
with Pavctta stenophylla Korth. The narrow-leafed, 
riparian form of Melastoma malabatkncum affords a 
comparable case. 

The variety stenophylla has been confused in Malaya 
with the narrow leafed riparian states of 7. jaraniea but 
these differ in having fewer lateral veins, which do not 
inarch distinctly but are directed obliquely forward, and, 
generally, in having less acuminate leaves and smaller 
flowers with blunt or subacute petals. The type of I. 
aurorea var. major Ridley, namely Nur 20007, is a riverside- 
form intermediate between 7. Lobbii and var. stenophylla, 
perhaps a riverside-form of my form 7. 

7. salicifolia (Bl.) (=7. fulgens Roxb. var. salieifolia 
K. & V.) differs from 7. Lobbii var. stenophylla in having 
much longer, linear-oblong leaf-blades (12-38 '< 1-2-2-5 
cm.) with many more pairs of lateral veins (15-30 prs.). 
Nothing approaching 7. salicifolia has been found in 
Malaya: and 7. Lobbii seems not to occur in Java. 

7. javanica var. rctinervia may well be mistaken for 
7. Lobbii var. stenophylla in the herbarium. The var. 
retinervia is a small tree, or shrub, of lowland forest, not 
a riverside bush: its leaves are broader than those of var. 
stenophylla, have on the whole fewer lateral veins and are 
oblong elliptic to elliptic. It seems, moreover, that the 
Malayan specimens of var. rctinervia are always distin¬ 
guishable by their smaller flowers. Nevertheless, I feel 
there is some close relation between the two. 


KEY TO THE FORMS OF I. LOBBII 


Corolla-tube 2-2-7 cm. Ions' 

Limb 1-1-3 cm. wide: petals -2. r > cm. wide, acute .. Form 1 
Corolla-tube 2-5-S-8 cm. Ions; 

Limb 1*2-1-8 cm. wide: petals -2—4 cm. wide 
Petals acute .. .. .. .. Form 2 

Petals blunt .. .. .. .. Form 3 

Limb 2-2-5 cm. wide: petals -4—0 cm. wide, acute .. Form 4 

Limb 2-7-S-3 cm. wide: petals -5—8 cm. wide, acute .. Form 5 

Corolla-tube 3-8-5 cm. long 
Petals -4—5 cm. wide, acute 

Limb 1-2-1-7 cm. wide: tube 8-7-5 cm. long .. Form 9 

Limb 1-8-2-3 cm. wide: tube 3-7-4-S cm. long .. Form 6 

Petals -5—8 cm. wide: tube 3-7-5 cm. long 

Limb 1-8-2-5 cm. wide: petals -5—6 cm. wide .. Form 7 

Limb 2-5-3-S cm. wide: petals -7—8 cm. wide .. Form 8 


KEY TO THE FORMS OF I. LOBBII VAR. STENOPHYLLA 

Corolla-tube 3-3-7 cm. long: petals -4—6 cm. wide 
Limb 1-7-2 cm. wide .. .. .. Form 10 

Limb 2-2-3 cm. wide .. .. .. Form 11 
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Corolla-tube 3-7-5 cm. long 

Limb 2-2*8 cm. wide: petals *4—6 cm. wide .. Form 12 

Limb 2-8-3-5 cm. wide: petals *5—7 cm. wide .. Form 13 

Form 1 

Corolla-tube 2-2*7 cm. long, limb 1-1*3 cm. wide; petals 
•25 cm. wide, acute. 

Form 2 

Corolla-tube 3-2-3-8 cm. long, limb 1-25-1*8 cm. wide: petals 
■25—4 cm. wide, oblong, acute. 

Malayan Collections 
Kedah; Henderson 21204. 

Penang; Burkill 813, 2599, Curtis s.n. March 1892 (Govt. Hill), 
s.n. April 1884, 479. 

Province Wellesley; Ridley 6991. 

Perak; Cantley s.n., Curtis 3338, Fox 158, For. Dept. 11567, 
Ridley s.n. 1892 (K. Kangsar), s.n. 1892 (Maxwell's Hill), 
Scortechini s.n. 

Pahang; Henderson 10695, Kiah 23901. 

Selangor; Burkill 7580, Cons. For. 2278, Hume 9254, Pestana 
28430. 

Malacca; Alwins s.n., Alwins 60, Burkill 462, 1321, Corner s.n. 

23.2.36, Derrv 10, Huliett s.n. April 1888 (Mt. Ophir). 
Singapore; Cantley s.n., Corner s.n. 1.4.37, Nur s.n. 23.2.29, 
Ridley 5673. 

Anamba Islands 

Henderson 20124. 

This is the commonest form of /. Lobbii, but whether it is 
taxonomically the typical state I do not know. 

Form J 

as Form 2 but the petals blunt to subacute. 

Siam 

Curtis 3258 (Kasoom). 

Borneo 

Moulton 6703/15 (Upper Baram, Sarawak: det. I. cf. amoena ). 
Form 4 

Corolla-tube 3-3*8 cm. long, the limb 2-2*5 cm. wide: petals 
•4—6 cm. wide, lanceolate, acute. 

Malayan Collections 

Pahang; Henderson 21655 (Pulau Tioman). 

Anamba Inland* 

Henderson 20185 (det. I. javanica). 

Form 5 

Corolla-tube 3-3*8 cm. long, the limb 2-7-3*3 cm. wide: 
petals *5—8 cm. wide, acute. 

Simatra 

Ridley 8970 (Batang Mandan,*det. I. fahjens ). 

Except for its short corolla-tube, this form agrees with 
Form 8. Ridley's collection has, however, much smaller leaves 
* than is general in the collections of Form 8. 

Form 0 

Corolla-tube 3-8-4*3 cm. long, the limb 1-8-2-3 cm. wide; 
petals *4—5 cm. wide, elliptic, acute. 

Malayan Collections 

Pahang; Burkill and Holttum 8607, Henderson 10584, Nur 
11179. 
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Sumatra 

Posthumus 724 (Djambi; det. L javatticu). 

Fotm 7 Kora Sedili 

Corolla-tube i>-8—5 cm. long, limb 1-8-2 5 cm. wide; petals 
•5—6 cm. wide, elliptic, acute: (corymb branches pale green in 
112293). 

Mala ya n Collect ions 

Johore; Corner 28166, 30787, 30962, 32293, 32495, Fielding s.n. 
Oct. 1892 (Pulau Tmggi). 

* This fine Ixora is known only from the watershed of 
the Sedili River in the East of Johore and from the island, 
P. Tinggi, off the East Coast of Johore. One may expect it 
therefore in Borneo, where its nearest ally, Form 8, occurs. 
It commonly develops into a spindly tree, 15-25 ft. high, 
with chocolate brown, cracked bark; the leaves have rathe)’ 
large, thinly leathery, dark glossy green blades which in 
shape and venation are inclined to resemble those of I. 
conyefita, though they are always acuminate and generally 
more or less obovate and narrower. The move numerous 
veins and pointed petals distinguish it from /. conyntta 
Form 10: it seems also to have a different distribution but 
our knowledge of the flora on the East side of Malaya is 
yet very meagre. 

Form <¥ Giant Glossy Ixora 

As Form 7 but the corolla-limb 2-5-7 7 cm. wide, the petals 
•65—8 cm. wide: (corymb branches pale green in 02202). 

Malaya 

Johore; Corner .72292. 

Borneo 

Allen 629 (Payao II., B.N.B., det. I. conyeata). 

Moulton 78 (Baram R., Sarawak, det. I. fidgena). 

This is the finest red-flowered Ixora that 1 have seen. 
The big shining flowers contrast splendidly with the dark 
glossy leaves. 
l<onn !/ 

Corolla-tube 3-5-5 cm. long, limb 1-2-1-7 cm. wide, petals 
•4—5 cm. wide. 

Ma lay a u Colli ct to us 

Perak; Anderson 152, Burkill and Haniff 12713, Haniff 21043, 
Ridley 152, Wray s.n. 1889 (Taiping). 

This variety from the Perak Hills has lanceolate leaves 
12-24 X 2-5 cm. Tt much resembles var. alcnophylhi but 
the longer leaf-blade and a habit that is not riparian 
distinguish it. 

STERILE, FRUITING OR NOT FLOWERING COLLECTIONS 

Malaya 

Penang; Curtis s.n. 

Province Wellesley; Burkill 6538, Ridley s.n. Dec. 1895. 
Perak; Haniff 10555, Ridley s.n. March 1896 (Gunong Tung- 
gul), Wray 519, 952, 2891, 3449. 

Pahang; Bur krill & Haniff 17003, For. Dept. 28273, Machado 
11569. 
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Selangor; Ridley s.n. June 188!) (K. Lumpur). 

Negri Sembilan; Nur 797. 

Malacca; Alwins s.n., Burkill 041!), Derry 960. 

Johore; Corner s.n. 11.3.87, Ridley 11324, s.n. March 1908 
(S. Tebrau), s.n. Aug. 1908 (Sedenah). 

Singapore; Can!ley 88, Hullett s.n. 1893 (Changi Road). 

Smu atm 

Bartlett and La Rue 29 (det. 7. ,s alicifolin). 

Bunnemeyer 3204 (del. 7. sahcifolia ). 

Anamba Inland s 

v. Steenis 897 (det. 7. javanica). 

Borneo 

For. Dept. B.N.B. 4705. 


FORMS OF VAR. STENOPHYLLA 


Form 10 

Corolla-tube 3-3 7 cm. long, limb 1-7-2 cm. wide: petals 
-4-6 cm. wide. 

Malayan Collections 
Johore; Holttum 10870. 

Form 11 

As Form 9 but the corolla-tube 2 2-3 cm. wide. 

Malayan Collections 

Trengganu; Corner 25825, s.n, 24.6.32 (Kemaman). 

Borneo 

Ridley 12448 (Puak) (det. 7. stenophylla ). 

Philippine Islands 

Merrill 1362 (Palawan: det. 7. fulgens). 

Form 12 

As Form 11 but corolla-tube 2-2-8 cm. wide, petals -4—6 
cm. wide. 


Malayan Collections 
Kelantan; Haniff & Nur 10280. 

Pahang; Burkill and Haniff 16562, Corner s.n. Sept. 1937 
(S. Tahan) (2 collections), Haniff and Nur 8089, Ridley 
2215, Seimund 496, 585, Strugnell 22463. 


Form tJ 

As Form 11, but corolla-limb 2-8-3-5 cm. wide, petals 
•5--7 cm. wide. 

Malayan Collections 
Johore; Corner 32490. 

Pahang; Corner s.n. 7.9.37 (S. Tahan). 


STERILE, FRUITING OR WITHOUT FLOWERS 
Malayan Collections 

Perak; Ridley s.n. Sept. 1890 (Bujong Malacca). 
Pahang; Seimund 586, Nur 18924 (det. 7. stricta). 
Johore; Ridley s.n. 1904 (Castlewood). 

Borneo 

Anderson 213 (Gunong Rumput), Ridley 11743 (Bidi). 
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COLLECTIONS BETWEEN 7. LOBB1J AND 
VAR. STENOPHYLLA 

Johore; Nur 20007 (type of /. aurona \m\ mujoi Ridley): 
Corner 31434. 

These collections may well be narrow kafcd riverside 
plants of my form 7. Their leaves are not lanceolate enough 
for true var. staiophifllu. 


L micrantha Ridley Mountain Kora 

Journ. St. Br. II. As. Soc. 61, 1912, p. 21. 

Synonym:— 

7. paten* Ridley Journ. St. Br. R. As. Soc. 70, 1918, p. 83. 

A mountain shrub or small tree to 8 m. high: glabrous 
except for the puberulous branches of the corymb. 

Leaf-blade 9-18 X 3-8 cm., oblong elliptic or slightly 
obovate, mooe or lex* acuminate, the base cuneate or rather 
abruptly rounded, scarcely coriaceous, with 9-16 pairs of 
side-veins directed obliquely forward and inarching near the 
edge: petiole -3-1-5 cm. long: stipular point 8-7 mm. long. 

Corymb 6-20 cm. wide, 5-14 cm. high, large, sessile or 
wry shoiily stalked, the branches articulate and puberulous, 
the flowers densely crowded and more or less sessile, very 
fragrant: sepals as long as or shorter than the ovary, subacute: 
corolla-tube 3-9 mm. long, pink or red , or yclloiv turning red; 
petals 2-5-3 X 1-5 mm., oblong, blunt or subacute, reflexed 
along the tube, yellow gradually turning red . 

Berry 1 cm. wide, subglobose, scarcely sulcate. 

Distribution:—Malaya; apparently only in the mountains, 
1000-1700 m. 

Typus:—Ridley 15830, Sempang Mines, Selangor, April 
1911. 


KEY TO THE FORMS 

Corolla-tube 3-5 mm. long .. .. Form 1 

Corolla-tube 7-9 mm. long .. .. Form 2 

Collections 

Form 1:—Haniff 2455 (Perak, G. Hijau), For. Dept. 27552 
(Pahang), Anderson 31 pro parte (Perak, G. Hijau). 

Form 2:—Anderson 31 pro parte, Burkill and Haniff 12629, 
Henderson 11819 (all three from G. Hijau, Perak), Wray 
3934 (Perak, G. Bubu), Hose 78 (Selangor, Fraser’s* Hill), 
Ridley 15830 (Selangor), Robinson s.n. 19.1.93 (Selangor, 
G. Menkuang: type of 7. pa lens). 

Without full-grown flowers:—Ridley 9708 (Perak, G. 

Keledang), 13640 (Pahang, Telom Valley) For. Dept. 28117 

(Pahang, S. Lemai), 23394 (Selangor, Fraser’s Hill). 

This species is closely allied with L concinna , having 
the same small fragrant flower with yellow corolla turning 
red, and similar leaves, but it is easily distinguished by its 
much larger inflorescences with stouter, puberulous 
branches. Most of the Malayan specimens have been 
identified with 7. concinna . Ridley remarked that the 
species was related to L grandifolia but the bracteate, 
articulate ramuli of the corymb forbid such an alliance. 
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1 can find no specific difference whatever between the 
types of 1. micmntha and L pate ns. Ridley's statement that 
J. hiinanthu has only 9 pairs of side-veins to the leaf is 
wrong: the type-specimen has as many as 13. The 
differences in size of leaf and corymb, given by Ridley, are 
tiivial and such as occur in any plant. 

The collection Wray 3934 is the basis of the record of 
L umlulaia in Malaya, being determined as such by King 
and Ridley. Wray's fieldnote is “flower yellow, tube tinged 
pink, as the flower gets older it turns to red", but L ujidulato 
has white flowers, and this is to me conclusive that Wray's 
plant is not I. undnlata: indeed, Wray's plant is identical 
with Ihe type of L micmntha. 

L nigricans W. et A, White Needles 

Prodr. FI. Ind. I, 1831, p. 428. 

Wish! lc. PI. t. 818. 

Synonyms:— 

7. affinis Don, Gen. Syst. 8, 183b, p. 571. 

7. evuln set ns Don, loc. cit. 

7. arguta King, Mat. FI. Mai. Pom 4, 1904 , p. 148. 

1. plaint a .Ridley, Journ. Str. Br. R. As. Soc. 59, 1911, 
p. 117. 

7. nigricans var. tru beset ns Kurz, For. FI. Burma 2, 
1X77, p. 24. 

1. nigricans var. arguta Hook. £., F.B.I. 3, 1880, p. 149. 

7. affinis var. arguta Craib, FI. Siam. En. 2, 1934 , p. 147. 

7. affinis var. pitmen Craib, loc. cit. p. 148. 

Pavetta aentinora Korth. Ned. Kruidk. 2. 1851 , p. 262 
(fide auett.). 

Pavetta mbit lata Teysm. and Binn. Ned. Kruidk. Arch. 3, 
1855, p. 403 (fide auett.). 

A bush or treelet to 4 m. high, flowering at 1 m., glabrous 
except for the puberulous branches of the corymb. 

Lea j-blade 8-20 X 2-5-8 cm., narrowly elliptic to elliptic 
obovate, acuminate, gradually tapered to the base, the upper 
leaves on flowering branches often shorter, broader, and ovate 
or even cordate, membranous, blackening in drying: side-veins 
7-12 pairs, not or vaguely inarching: petiole -5-1-5 cm. long: 
stipule-point -8—8 cm. long. 

Corymb 5-15 cm. wide, rather lax, erect, sessile or with a 
peduncle up to 4 cm. long, the branches slender, articulate, 
more or less puberulous, often reddish: bracts 4-8 X *1 mm. 
li mar-lanceolate: bracteoUs like the sepals but slightly broader: 
flowers white, J rag rant often only faintly: sepals -7-1-5 mm. 
long, linear-lanceolate, glabrous, as long as, longer than or 
shorter than the ovary (ca. 1 mm. long), green: corolla-tube 
-8-1-3 cm. long, glabrous, the mouth also glabrous, white: petals 
4-6-5 X 1-1*5 mm. linear-oblong, acute or becoming blunt on 
expansion, recurved against the tube; style projecting 3-6 mm.: 
ovary green or purplish. 

Distribution:—India, Indo-China, Siam, Malaya, Sumatra, 
Anamba and Natuna Islands, Java, Bali. 

Type:—Wight 1335. 

Collections:— 

Siam; Haniff and Nur 3590, 3851, Keith 277, Ridley 15098. 

Perlis; Ridley 14995, 15097, Henderson 23007. 
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Kedah; Best 21213, Curtis 3206, Holttum 15083, Ridley 
8299. 

Kelantan; Corner s.n. 1.5.37 (Kota Bahru). 

Trengganu; Corner s.n. 1.5.37 (S. Besut). 

Penang; Curtis 986, For. Guard, s.n. A>er Itam, s.n. 
Balek Pulau. 

Province Wellesley; Ridley 70L3. 

Perak; Curtis 1303, Haniff 14184, Henderson 10074, 10295, 
King’s Collector 870, 10901, Ridley 7188, 11905, s.n. 
1891, s.n. 1898, Wray 2135. 

Pahang; Burkill s.n. Juno 1915 (P. Tioman), Evans 13229, 
Henderson 10665, 21678, Nur 18352. 

Selangor; Ridley 8240, s.n. 1897. 

Negri Sembilan; Burkill 4962. 

Malacca; Alvins 1034. 

Johore; Fielding s.n. 1892 (P. Dayong), Henderson 18212. 

var. ovalis Pitard 

FI. Gen. Indoch. 3, 193'+, p. 322. 

Synonyms:— 

L lucida Hook, f., F.B.X. 3, IbbU, p. J48. 

L lucida var. densipiln Craib, FI. Siam Enum. 2, 193 U 

p. 161. 

Leaf-blade 5-14 X 2-6 cm., broadly elliptic to ovate- 
elliptic, generally broadly rounded at the base, the apex dus- 
tinctlif acuminate , drying (thirty, the side-veins arising at a 
wider angle from the midrib and distinctly inarching near 
the margin: petiole rather short, 2-7 mm. long. 

Corolla-tube 2-3 cm. long, puberulous, the mouth glabrous 
or more or less bearded: petals 5-7 X 2 mm.: ovary and 
sepals puberulous. 

Distribution:—Indo-China, Siam, Malaya (north). 

Type:—Pierre’s specimen from Tan-Huyen (prov. Bien- 
hoa). 

Collections: — 

Siam; Kerr 7108. 

Penang; Curtis 2451, Nur 1478. 

Kelantan; Henderson s.n. 22.10.28 (Gua Ninek), s.n. 15. 

7.35 (Gua Teja). 

Perak; Henderson 23856, Ridley s.n. Aug. 1909 (K. 
Kenenng). 

King’s reason for rejecting the name /. nigricans for 
the Malayan specimens in favour of L argnta rested on a 
misunderstanding. King regarded the Wallichian collection 
6154 as the type of L nigricans and, having discovered that 
the number included a variety of plants, he rejected /. 
nigricans as a confused species. But the publication of L 
nigricans dates from Wight and Arnott’s Prodromus where, 
in the paragraph following the description, it was clearly 
stated, that the description was based on the collection 1335 
of Wight’s with the remark that this collection was not 
included under the Wallichian aggregate 6154. Wight’s 
illustration is taken from his own collection and it 
undoubtedly depicts the Malayan species. Wight and 
Amott described the corolla-tube as three-quarters of an 
inch long but the illustration shows the corolla-tube 10-12 
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mm. long as in most Malayan specimens and as described 
by Koorders and Valet on, King and Pitard. Hence I have 
no doubt of the identify of our Malayan plants. 

Don’s species, 7. a ffinis and I. c, nlmsci ns. have generally 
been regarded as identical with 7. nigricans. They were 
published in the same year without any indication < i 
priority over /. nig> icons and, as this name is the better 
known, Don’s have been reduced to synonyms (Bremekamp, 
Journ. Bot. 75, 193 . J p. 296). Craib considered that Don’s 
species were different from I. nig) icons but gave no reason. 

7. plnmea Ridley is identical with 7. nigricans. Craib 
endeavoured to distinguish it as a variety of I. affinis 
on the character of the sepals being longer than the ovary. 
But I find that there is every gradation to states with the 
sepals as long as the ovary and those with the sepals shorter: 
and the differences are trivial, concerning a lenpth of 
5—75 mm. Craib also distinguished 7. argvta King as a 
variety of 7. affinis without saving how it differed. The 
distinction between 7. affinis and 7. nubesrens lies in the 
more oblong leaf and shorter petiole of I. embescens accord¬ 
ing to Craib but he does not give the length of the petiole 
in either or say from what part of the plant the leaf or the 
petiole is to be taken for comparison. I consider that none 
of these distinctions has even varietal value especially when 
the general variableness of the plants in the length of the 
corolla-tube and petals, the size of the leaf and corymb, 
and the colour of the ovary has been disregarded. 

On the other hand, var. ovalis Pitard does seem worth 
varietal rank through the longer corolla-tube, the different 
venation and the rounded leaf-base. Its leaves, in fact, 
throughout the plant are like those just below the corymbs 
of typical I. nigricans. Nevertheless there are some 
collections intermediate between the two, and the variety 
has all the important specific characters of /. nigricans 
though Bremekamp excludes it. Craib’s 7. lucida var. 
densipila seems to bo only an extreme form of var. ovalis 
with densely puberulous corolla-tube and heavily bearded 
corolla-mouth. The collection, Curtis 2451, has a rather 
thinly bearded corolla-mouth whereas all the other Malayan 
collections have a glabrous mouth. 

Of the typical 7. nigricans the flowering specimens in 
the Singapore Herbarium can be separated into two forms, 
those with the corolla-tube 8-9 mm. long and those with the 
tube 10-13 mm. long. However, the length of the petals 
does not always vary concurrently there being short-tubed 
collection with long' petals (5-5-6-5 mm.) and long-tubed 
collections with short petals (4-5 mm- long) as well as 
vice versa. 
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I. pendula Jack l>ink N ^dies 

Mai, Misc. 1, lb JO, p. 11. 

Synonyms:— _ w 

I. opaca Don, Gen. Syst. 3, p. «>7o. 

/. montana Ridley, Journ. Str. Br. Roy. Ak. Soc. 79, 
191b\ p. 82. 

I. Candida Ridley, Journ. F.M.S. Mus. 10, 1920, p. 141. 

I. pendula var. opaca Ridley, FI. Mai. Pen. 11, 1922, p. 90. 

I. Paikinsoniann Craib, Kow Bull. 1923, p. 428. 

A shrub or small tree up to 8 ni. high, glabrous except 
for the puberulous cymo-brauchos and corolla-tubo, occasionally 
wholly glabrous or with the corolla-tube glabrous. 

Leaf-blade 10-35 X 3-12 5 cm., elliptic, oblong-elliptic, 
lanceolate elliptic or more or less obovate, the apex subacute, 
acute or distinctly acuminate, the base gradually tapered or 
rather suddenly rounded, thinly leathery or distinctly so, dull 
dark green: side-nins 12-24 pairs, directed forward and 
distinctly inarching near the edge: petiole *0-1-8 cm. long, 
rather stout: stipular point -2-1 cm. long. 

Corymb 3-23 cm. wide, deflexed pvrpt ndicnhuly ov a long 
pi duncle , 1-28 cm. long, the peduncle and bronchi s generally 
puberulous and more or less naff lined p tuple , aiticulate, the 
corymb terminal or from the twigs behind the leaves and 
q tm rally until a pair of leaf-like, often m unite and cordatt , 
bracts at the bane; tin flowers not s tend'd: sepals varying 
lanceolate, acute and as long as the ovary (1 mm. long) to 
bluntly triangular and shorter than the ovary, the ovary and 
sepals glabrous or more or less puberulous: corolla-tube 
1 8-3-5 cm. long, deep rose-red , generally puberulous outside, 
but often glabrous or nearly so, the limb *9-1-8 cm. wide: 
petals 1-5-2-5 mm. wide, oblong, subacute, more or less reflexed 
along the tube, with reflexed edges, white, or tipped pink, or 
partly suffused pink. 

Distribution:—Siam, Malaya, Sumatra. 

Type:—Non extant, the type-locality being Penang. 

Fo ) m 1 

(=z /. dirt rsifolia Kurz sensu King and Ridley). 

Corolla-tube 1-1-2 cm. long, the limb -8--9 cm. wide. 
Collections:— 

Lower Siam; HanifT and Nur 2718, Kiali 2*1303. 

Malaya; King’s Colled or 5737, Ridley s.n. July 1909 (Ulu 
Temango), Wray 3491. 

1 can distinguish only one speck's in Malaya which has 
deflexed, scentless inflorescences, do< p pink corolla-tubes and 
white petals, and such must therefore bo 1. i>< ndulu -Tack. 
It is nevertheless exceedingly variable in detail, especially 
in the leaf. The variable features are the* leaf-size, shape, 
venation and texture, the size of the corymb and the length 
of the peduncle, the length of the corolla-tube and the 
hairiness of the cyme-branches and corolla-tube. If one 
attempted to distinguish varieties or forms reckoning with 
all these characters, the number would be impractical. 

Some of the Penang specimens in the Singapore 
Herbarium have large, rather blunt, not acuminate, leaves 
with rather few veins (blade 18-35 X 6-12.5 cm., veins 
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12-16 pairs) : these are Burkill 6898, Curtis 2240, Curtis 
s.n. July 1887, April 1890, February 1900. On the sheet 
of Curtis s.n. July 1887 Ivin# has written “exactly the same 
as the type Wallioh Cal. (5127”: this collection is not the 
type but may be regarded as the neotopotype. Other 
collections ha\< lint ar loa\es 10-20 2-1 cm. There is, 

however, such diversity of the leaves in detail, with every 
intermediate condition, that 1 do not see how vatioties can 
be maintained on such characters: I have noticed, too, that 
the leaves on the short flowering tvigs are often smaller, 
more pointed and with rounded bases than those of the 
stout vegetative shoots. 

The size of the inflorescence and the length of the 
peduncle vary extraordinarily. King distinguished I. 
opacu from 7. pendida by its short peduncle, 1-5 cm. long, 
and its erect corymb. The first point indicates merely Ihe 
lowest part of the lange in size of the inllo' escence and is 
connected by all intc i mediates with the largest. The second 
point is certainly an on or bj no means < as> to detect from 
herbarium specimens: the collections Ridley 3071, King’s 
Collector 1061 and 1118, identified by King as 1. opaca have 
the typical doiloxed inflorescences. Ridley’s definition of 
I. pendida var. opacu is not applicable, and there is no 
evidence that it is a mountain form more than a lowland. 
Hence I reduce I. opaea to 7. paid life, as being founded on 
an inadequate range of material. The type of 7. opaca is 
Wallich 6111 from Penang. 

As regards the size of the corolla some collections have 
the tube 2-2 cm. long with the limb 1-2 cm. wide, others 
have the tube 3 5 cm. long and the limb 16 cm. wide, but 
most collections have some intermediate size. A few 
collections have the tube only 1-1-2 cm. long and the limb 
8-9 mm. wide and they have been identified with 7. diva si- 
folia Kurz by King and Ridley. Some of these have 
unusually large leaves (up to 35 X 18 cm.) but 1 cannot 
see any specific difference between them and 7. pendida , 
for they have the same characteristic inflorescence and 
flowers and they display llio same diversity of leaf. 
Whether they are true 7. diva si folia which comes from 
Burma and has ‘white’ flowers I do not know. 1 fence I am 
content to regard them as a form only, like the forais of 
other Ixoras variable in size of corolla. 

Of /. moiliana Ridley, there is a part of the fragmentary 
type-collection (Haniff 16310) at Singapore, consisting of 
two tw r igs, an inflorescence and two leaf-bases. It is 
identical with 7. pen did a except for the rather shorter 
corolla-tube (1-8-2 cm. long) and thus it connects with my 
foim 1. The inflorescence is on a short peduncle like that 
of I. opaca but it is a wide inflorescence typical of I. pendida. 
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Whether the inflorescence was deciuvod, or Ihe tw'ig bearing: 
the inflorescence was deeurvod, is now impossible to 
discover but, as the specimen agrees in all oilier points with 
other mountain specimens of /. />. ndida, l have not the 
slightest hesitation in reducing il 

I. candxlu Ridlee is merel\ a nai row-leafed foiin of 
1. pnidula var. opara; that is, of the state of I. pcndulu 
with a small, shoitlv pedunculate mllo*e,.ceuce. Specimens 
of both type-collections u>-o at Singapore: (it seems that the 
number 6219, given bv Ridley, for Robinson's collection at 
Dayang Bunting should ho 0185) as numbered in the 
Singapoi e Herbarium). There are numerous intermediates 
connecting these lanceolate-leal(d npeemvais (with blades 
only 6-32 15-.') cm.) to the topical l. pi ndida. Both 

type-collections sliow T the deflexed inflorescence and both 
have a pubeuilous ovary as in ('nub's I. Parkhiftouianu. 
The reason for considering the (lowers as white is the 
field-note “flowers white” to Robinson’s unnumbeied synlype 
from Telok Wau, Torutan: it is likely that the pink-corolla- 
tube was concealed by the expanded wdiite petals and so 
escaped the notice ot the collector. 

I. Park'inxonianu, aeeoiding to the collections named 
by Craib in the Singapore Herbarium, is merely a form of 
I. pendula with puberulous ovary and sepals, short-corolla- 
tube (15 cm. long) and rather small, though long-pedun¬ 
culate, corymb. These collections show' that the inflorescence 
was deflexed as in I. pendula. Craib does not explain how I. 
Parkhsonianu is to be distinguished from I. pend ula. If 
I. Patkinsoniana can be split off on the evidence of a 
puberulous calyx and corolla-tube, what should one do with 
the other forms of I. pend it la w r ith puberulous corymb and 
corolla-tube, puberulous corymb and glabrous corolla-tube, 
glabrous corymb and puberulous corolla-lube, and those 
glabrous in all parts? Then add to these variations, all 
the varieties of leaf-size, texture and venation, of width 
of corymb and of length of peduncle. To separate such as 
“species” seems to me not only impracticable in the extreme 
but also inability to distinguish “the wood for the trees”, 
losing thereby the major aspects of natural features. The 
specimens named /. Pat khmmkim by Craib in the 
Singapore Herbarium are:—llolttum 35126, Ilaniff and 
Nur 3557, Ridley s.n. Jan. 1897 (Langkawi), Haniff 15531 
(all from the island of Lankawi). 

I. pumila Ridley 

F.M.S. Mus. Journ. 10, 1920, p. 142. 

A dwarf shrub , 30 cm. high, with finely villous stem , 
petioles and branches of the inflorescence , and thinly villous 
undersides to the leaves . « 
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Leaf-blade 12-18 \ 5-7 1 2 cm., obovate elliptic, simply 
pointed, gradually attenuate to the base, thin: side-viins 10-14 
pairs directed obliquely forward, not inarching, the tertiary 
veins rather close and transverse: petiole 3-8 mm. long: stipule 
lanceolate ■vwth a long point, 4-(5 mm. long. 

Corymb 5 cm. wide, on a peduncle 4 cm. long, the branches 
articulate, hairy, erect, tin corolla white: bracts lanceolate, the 
lowest pair 10 v 15 mm., the bractooles like the sepals: ua pah 
♦2-3 cm. long, ItnmoUiU or lin< ar-lanccolate, acute, hairy , 
longer than the ovary: corolla-tube 3 cm. long, glabrous: the 
petals 5 x 2 mm., oblong, subacute: corolla-mouth glabrous. 

Distribution:—Malaya. 

Type:—Evans 15220 (Gunong Sen yum, Pahang, June 
1017). 

This species, known only from the type-collection, 
should be easily recognised from the hairy stems and 
undersides of the leaves, the hairy lanceolate sepals and 
glabrous white corolla as well as from its apparently dwarf 
habit. 

Compare /. do odendron with broad red sepals and 
I. Bnirtonis with differently shaped leaves, hairy corolla- 
tube. and longer sepals. 

I. Robinsonii Ridley Tahan Ixora 

Journ. F.M.S. Mus. VI, J915 1 p. 154. 

A shrub up to 2 m. tall: glabrous. 

Leal-blade 7-5-20 5 X 2-7-6 cm., rather narrowly elliptic 
to broadly lanceolate or lanceolate-obovate, the apex tapered , 
simply acute or acuminate, the base aery gradually tapered 
into the petiole , leather y t the *dgc incurved: lateral veins 9-18 
pairs, passing obliquely out at a wide angle from the midrib, 
inarching near the edge, the reticulations coarse: petiole 5-2 
cm. long, rather flattened and woody f passing so gradually 
into the blade as to have its upper limit indiscernible: stipular 
point 1-5 mm. long. 

Corymb 7-5-15 cm. wide, the peduncle 0-2-5 cm. long, 
the branches red: sepals acute or subacute: corolla-tube 3-8-5 
cm. long, the limb 2*3-3-8 cm. wide, the 4 petals *5—9 cm. wide, 
elliptic, acute, det p salmon pink to scarlet. 

Distribution:—Malaya (Gunong Tahan, G. Padang and ? 
neighbouring mountains, 000-1800 m.). 

Type;—Robinson 5304 (Gunong Tahan, 1300 m. alt.). 

Key to the Forms 

Corolla-tube 5-8-45 cm. long: limb 2-3-2-8 cm. wide: petals 

-5 cm. wide .. .. , . • Form 1 

Corolla-tube 4-3-5 cm. long: limb 3-3-8 cm. wide: petals -6—9 

cm. wide .. .. .. . ♦ Form 2 

Collections 

Form J 

Pahang; Robinson & Wray 5304 pro parte (G. Tahan). 
Form 2 

Kelantan; Henderson 19736 (ca. 650 m. Gua Ninek). 

Pahang; Robinson & Wray 5304 pro parte (G. Tahan), 
Haniff & Nur 8115 (G. Tahan, ca. 1300 m.), Ridley 
16244 (G. Tahan 1300 m.). 

Trengganu; Moysey 33360 (G. Padang, ca. 1300 m,). 
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The leathery leaves with extremely attenuate base y 
stout petiole and coarse reticulation and the mountain habit 
distinguish this species, the range of which is curiously 
limited. I believe that one may say that ii occurs only in the 
mid-mountain forest on the quartzite ridges of the Tahan- 
group of mountains from («. Padang on the Trengganu 
boundary westward to the Telom llivor. Nevertheless* 
there are some Bornean collections from sea-level—one* 
indeed, from the sea shore—which bear a strong 
resemblance to this species though 1 prefer to classify them 
with L javanica, viz. Kloss 19136, For. Dept. B.N.B. 4037* 
4256, 4276 (vide L jaranirtt vai. / diner via). 

On the type sheet of /. Robinsonii in the Singapore 
Herbarium there are two specimens, one each of the two 
form of flower-size. As Ridley described the corolla tube 
as 2" long, one should regard my ‘Form 2’ as the type. 
Ridley’s statement that the corolla has o lobes is erroneous. 

Our collection are yet too few to say if the species is 
as variable in size of flower as the other red ixoras. 

I. Scortechinii King et Gamble Dwarf Red Ixora 

Mat. FI. Mai. Pen. IV, IWi, p. 154. 

Synonyms:— 

L Im milix K. & G., loc. cit. non /. Ini mil™ 0. Kze (1891). 

1. Kingiana Craib, FI. Siam. Enum. II, p. 159. 

/. humilis var. Scorti ehhiii Ridley, FI. Mai. Pen. II, 192J, 
p. 95. 

A dwarf, evergreen, little-In an died or unbranched shrub 
up to 1 2 m. high, the stem sometimes decumbent with a few 
upright branches: leaves tufted at th° top of the stem with 
the internodes more or less concealed by the overlapping leaf- 
bases. 

Liaf-blude 13-36 X 5-18 cm., elliptic to obovate, simply 
pointed ot subacute , generally rather blunt, var rowed to the 
widely or narrowly cordate , base, generally snhscssile , broadest 
at or above the middle, dull green: lateral veins 11-21 pairs, 
passing obliquely forward and distinctly inarching near the 
margin: petiole 0-5 mm. long, generally concealed by tin 
cordate leaf-basi : stipular point 1-5 mm. long. 

Corymb 4-9 cm. wide, terminal, subsessile, very dense , 
with red branches: sepals subacute: corolla-tube 2-4-5 cm. long: 
corolla-limb 1-2 75 cm. wide, the petals *5—85 cm. wide* broad , 
rounded, blunt, pinkish yellow or orange pink generally 
deepening’ to brick-red. 

Distribution:—Malaya (Pahang, Perak, Trengganu, Kelan- 
tan, Penang, Province Wellesley). 

Syntypes:—As given by King and Gamble. 

var. caulescens var. nov. 

A typo differt caule evoluto, usque 2% m. alto, internodis 
distinctis, corymbis terminalibus vel lateralibus longe pedun- 
culatis (pedunculis 4-10 cm. longis) haud congestis. 

Distribution:—Malaya* Lower Siam, (Selangor to Patani). 

Typus: Hume 7940 (Selangor, Semyih, 13.7.21). 
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King and Gamble distinguished two species on the 
basis of the number of primary lateral veins to the leaf, 
namely 7. ham Hi* (15-18 pairs) and 7. Scortechinii (8-12 
pairs). J find that some collections have 11-16 prs. of 
veins, and others have 11—21. I have also seen plants with 
11-14 prs. of veins on small leaves and 16-21 pairs on 
largo loaves. But in no case have 1 seen as few as 8. King 
and Gamble referred, moreover, Curtis 400 and Wray 4157 
to both species. The distinction seems to me inconsistent 
and therefore I have reduced both species, following Ridley, 
but have been obliged to re-install the binomial 7. 
Scot techirvii as the earliest legitimate name. Accordingly, 
Craib’s later binomial 7. Kingiana becomes a synonym. 

Craib has given Penang as the type-locality of I. humilis 
K. & G., but these authors indicated no type, having cited 
six collections which must be taken as syntypes. Likewise 
there is no holotype of I. Scortechinii but 5 syntypes. Of 
the syntypes of 7. hnmilis K. & G. I remove one (Ridley 
7422a) to my variety caulescens. 

This variety caulescent* is abundantly distinct both in 
the herbarium and the field. It has the habit of a slender 
plant of 7. congesta but the cordate, subsessile leaves and 
broad blunt petals of 7. Scortechinii. There can be no doubt 
that 7. Scortechinii is closely related to 7. congesta, perhaps 
even derived directly from it, and therefore var. caulescens 
appears to retain its ancestral habit while typical 7. 
Scortechinii has declined into a dwarf. The distribution 
of 7. Scortechinii is curiously limited to the northern half 
of Malaya and that of var. caulescens scarcely exceeds it. 

7. Scortechinii inhabits the dense, lowland forest. It 
is in cultivation at Singapore, where it makes a good front 
to a shady path or rockery, but it will not tolerate the open. 
In the size of the (lower, perhaps also in the colouring, it 
is as variable as the other red-flowered species 7. congesta, 
I. javanica and I. Lobbii. 


KEY TO THE VARIETIES AND FORMS OF I. SCORTECHINII 


Stem up to Vs m. high, leaves crowded at the top: 
corymbs sessile 

Corolla-tube 2-2-5 cm. long 
Limb 1-1-3 cm. wide: petals -5 cm. wide .. 
Corolla-tube 2-3 8 cm. long 
Tube 2-3 cm. long: limb 1-3-16 cm. wide: 
petals -5—65 cm. wide 

Tube 3-3-8 cm. long: limb 1-8-2 cm. wide: 
petals -6—75 cm. wide 
Corolla-tube 3-8-4-5 cm. long 
Limb 1-8-2 cm. wide: petals -5—65 cm. wide 
Stem 1-2& m. high, with distinct internodes: 
corymbs with peduncles 4-10 cm. long 


I. Scortechinii 
Form 1 

Form 2 
Form 3 
Form 4 
var. caulescens 
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Corolla-tube 3-2-3-8 cm. long 

Limb 1-5-1-8 cm. wide: petals -5-6 cm. wide Form 5 

Limb 2-2-3 cm. wide: petals -6—9 cm. wide Form 6 

Limb 2*3-2-8 cm. wide: petals -6—9 cm. wide Form 7 

Corolla-tube 3-8-4-5 cm. wide 

Limb 2-3—2-8 cm. wide: petals -7-1 cm. wide Form 8 

Limb 1-8-2 cm. wide: petals 5-65 cm. wide Form 9 


CoUictioms 

2- Scorteckinti (typical) 

Form l 

Penang; Curtis s.n.: Perak, Wray 4137 (syntype). 

Form 2 

Penang; Curtis 400 (syntype): Province Wellesley, Burkill 
6596. 

Form J 

Perak; Ridley 7186 (syntype) : Pahang; Burn Murdoch 
215 (21.6.13): Kemaman; Corner s.n. (cult. Hort. Bot. Sing: 
flowers becoming pinkish orange, never red). 
form 4 

Trengganu: Corner 25836 (the flowers of this form appear 
to be persistently orange pink). 

Specimens without flowers:—Province Wellesley; W. Fox’s 
Collector s.n., Ridley 6992 (syntype): Pahang; Henderson 
25081. 

var. cauleacaiH 
Form 5 

Pahang; For. Dept. Mai. Pen. 20364: Selangor, Ridley 
8234. 

Form (> 

Selangor; Ridley 7422a (syntype of L hinnilis K. & G.). 
Form 7 

Selangor; Ridley 7422, Hume 7770A, 7940 (type). 

Form 8 

Patani; Machado s.n. Sept. 1893. 

Form 9 

Kelantan; Henderson 19518. 

Specimens without flowers:—Kelantan; Haniff and Nur 
10110, Henderson 29660: Perak; Corner s.n. 22.8.37. 

I. umbellata Koorders et Valeton Malayan White Ixora 

Bijdr. Booms. Java 8, 1902. p. 162. 

Baumart. Java, IV, t. 550. 
lc. Bog. II, t. 183. 

Bot. Mag. t. 8577. 

Synonyms:— 

? Pavctta KorlJmlshnm Miq., Ann. Mus. Lugd. Bat. 4, 
18(>8-t ?, p. 197. 

L Korthalsuoia (Miq.) Boerl., Hand. FI. Ned. Ind. 2, 
1891 , p. 135. 

non L Korthahiana Kurz, Journ. As. Soc. Bengal 46 (ii), 
1877 , p. 349. (= Pavctta calyciaa Korth. non /. calycina 
Thw.). 

A shrub or treelet up to 6 m. high, glabrous except for 
the puberulous branches of the inflorescence, the hairy corolla- 
mouth and the puberulous corolla-tube: twigs pale. 

Leaf •blade 13-33 X 5-13 cm., elliptic, acuminate or simply 
pointed, occasionally subacute, narrowed gradually to the base, 
drying light greenish: side-veins 12-20 pairs, not inarching 
or only vaguely with reticulations, the secondary veins coarsely 
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and conspicuously reticulate in the dried leaves: petiole 
6-20 mm. long, rather stout: stipular point 1-4 mm. long. 

Corymb 8-17 cm. wide, almost sessile or with a peduncle 
up to 4-5 cm. long, the branches articulate, puberulous and 
slender (1-2 mm. wide): bracts 8-7 X 1 '5-2*5 mm., linear 
lanceolate , preen, narrowly leafy with minutely ciliate edge: 
bracteoles and sepals 8-6 \ 1*5-8 mm. long, oblong, obtuse or 
subacute, minutely ciliolato on the edge, green, like tiny leaves, 
the sepals unequal: flowers white, fragiant: corolla-tube 
2-5-4 cm. long, white, puberulous externally, the mouth sparsely 
to thickly beauhel with white hairs: petals G-10 X 3-5 mm., 
white , oblong-elliptic, obtuse: anthers yellow: style green: 
bracts , bracteoles and, generally, the sepals caducous in the 
infructesc< ncc. 

Distribution:—Malaya, Borneo, Java, ?Sumatra. 

Type:—Hallier 719 (Java)- 
Collections:— 

Perlis; Henderson 23027 (det. /. crassifolia) , Ridley 14999a 
(det. I. multibracteata) . 

Kelantan; Henderson 19615 (det. I. Kingstonii ). 

Perak; Wray 3953 (det. /. multibracteata ). 

Pahang; Burkill 996 (det. L multibracteata), Corner s.n. 
11.6.32 (Pulau Tioman), Henderson 21677 (det. 2. multi¬ 
bracteata), Nur 18754 (det. I. multibracteata). 

Selangor; Kloss s.n. Feb. 1912 (det. I. Kingstonii) Ridley 
8570, s.n. July 1897 (Gua Batu). 

Johoie; Corner 28489 (det. I. Kingstonii), 30685, Hender¬ 
son 18219 (det. /. multibiaeteata), Ridley 12199 (det. 7. 
Kingstonii ). 

Singapore; Ridley 15463. 

Borneo; Mondi 219 (Karimata Archip.) (det. I . Korthal- 
siana Val.), Hallier 381 (det. 7. Korthalsiana Val. and 7. 
ambellata ). 

In the Eastern half of Malaya, this species is rather 
common by streams in the lowland forest. 1 have found 
it abundant in the sandy coastal woods in the East of Johore. 
The Malayan specimens have been identified mostly with 
L miiliihracteata which 1 considei* a distinct variety with 
larger bracts and sepals. Though I have not seen the type 
of I . nntbcJIata, the original description and the three 
illustrations leave no doubt of the identity of the Malayan 
specimens. The white fragrant flowers, the large green 
leafy sepals and bracts, and the many-veined rather large 
leaves together characterise the species. It has been 
generally supposed related to I.'congesta but the resemblance 
is superficial and suggests how little the genus can be 
interpreted from the herbarium. 

Concerning P. Korthalxiam I am uncertain because 
there is no figure or recent description of it, though both 
Bornean specimens which I have cited were identified with 
it by Valeton. 

The corolla tube and petals are very variable in length 
in different collections, so that it is impossible to define 
the species narrowly on flower-size. 
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var. multibracteata var. nov. Lesser Malayan White Ixora 
Synonym:— 

I. multibracteata King and Gamble, Mat. FI. Mai. Pen. 4, 
11)04, p. 148. 

Leaf-blade rather smaller and narrower (? always) 8-30 
X 3-10 cm., narrowed gradually to each end, the apex not 
acuminate, often subcoriacoous, dark glossy green with wavy 
edge: side-veins 10-15 pairs, generally fewer, the reticulations 
often faint: petiole up to 1*5 cm. long. 

Peduncle of corymb up to 2-5 cm. long: bract*, bracteoles 
and sepals larger: bracts 8-12 X 5-10 mm., ovate, shortly 
acuminate or acute: braeteoles ami sepals 6—12 X 4—7 mm.: 
corolla-tube 2-S-3-5 cm. long, glabrous or sparselg pubernlous 
outside, the mouth glabrous or hairy. 

Distribution:—L. Siam, North Malaya. 

Syntypes:—As enumerated by King and Gamble. 
Collections:— 

Siam; Curtis 2954 (syntype). 

Kedah; Curtis 3408 (syntype), Ridley 5540 (syntype), 
15887. 

Perlis; Henderson 23049, Ridley 14999. 

Perak; Corner 31640, Wray 3317 (syntype). 

The larger bracts and sepals distinguish this variety 
from typical I. umbellata. The difference is at first so 
striking that no doubt it led King and Gamble to overlook 
the resemblance of their species to Valeton’s. Nevertheless 
the difference is barely double the linear dimensions of the 
parts, and little more than one finds in the variation of the 
size of the corolla, or of the sepals, in other species such as 
I. concinna and I. Lobbii, though in these, the sepals being 
much smaller, the variation is almost microscopic. More¬ 
over fruiting specimens, from which the bracts and sepals 
have been shed, can be distinguished from those of typical 
I. umbellate/ only by a close comparison of the venation 
which reveals slight differences between the two which 
cannot be rendered in words: and, even so, 1 doubt if anyone 
could infallibly distinguish such. 

Whether this variety is wide-spread in Malaya has still 
to be discovered. 1 have seen it only in villages where it 
is rather frequent from lpoh northwards. Mr. J. N. Milsum 
informs me, however, that it occurs wild in the forest on 
the road to Grik. 

I. undulata Roxb. 

FI. Ind. I, 1820, p. 395. 

This species is recorded as occuring in Malaya both 
by King and Ridley. The record is based on the collection, 
Wray 3934, which is I. micrantha, as I have shown under 
that species. There is no evidence that /. undvlata is wild 
in Malaya. 


Gardens Bulletin, S.S. 



235 


Ixora Sunkist nom. hort. nov. 

A dwarf bush up to 1 m. high, glabrous, flowering- 
throughout the 4 \oar. 

Leaf-blade 1 -7—8 X -7-2*r> cm., small y sulmssile, lanceolate 
elliptic to lanceolate obovato, acute or subacute, the base 
gradually o) rat lit t suddtnly nanoivtd , subcoriaceous, rather 
dull and yellowish green; side-veuis (>-13 pairs, directed 
obliquely forward and distinctly inarching near the edge: 
petiole -1-3 cm. long: stipule-point -1—3 cm. long. 

Corymb 5-10 cm. wide, as in 1. chine ns is, the branches red: 
sepals as in J. chwewsis, blunt to subacute: corolla-tube 2-2-3-S 
cm. long, the limb 1 -3-2-5 cm. wide, the peftf/s -2—3 cm. wide, 
lanceolate acute or subacute , pinkish apricot-yellow taming 
brick red . 

This description is based on specimens cultivated in 
Malaya, probably introduced from southern China, but then- 
origin is unrecorded. They do not match any description 
1 have seen. Pending a decision on their botanical status, 
I give to them the fancy garden name Sunkist. They grow 
best in the full sun and the round inflorescences are not 
unlike oranges in shape and colour-. I find that there are 
two forms:— 

1. leaves with 6-9 pairs of side-veins: corolla-tube 

2- 2-2-5 cm. long, the limb 1-3-T6 cm. wide. 

2. leaves with 8-13 pairs of side-veins: corolla-tube 

3- 3-3 cm. long, the limb 2-2-5 cm. wide. 

As I have remarked under I. chwensis, this Ixora is 
what one imagines a hybrid of I. chinensis and J. jamnica 
or I. Lobbi would be like. It has the foliage of I. chinensis 
and pointed petals of I. coccinca. 

Summary 

The following new varieties of Ixora are described:— 

I. coccinca var. decolorant, var. anrco-rom a, and var. rosea. 

/. grandifolia var. lancifolia. 

/. jaranicu var. multinervia, var. pancinerria, and var. 
retinet via. 

I. Lobbii var. stenophylla. 

I. Scortecliinii var. caulescent. 

1. mnbellata var. mnliibracteaia. 

“Ixora Sunkist" (a horticultural name). 
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PALMAE MALESICAE 

IX.—TWO NEW CORYPHACEOUS GENERA 
IN MALAYA 

By C. X. Furtado, 

Botanic Garden s, Sinya )><>>< 

1. General Remarks 

While arranging, in the Singapore Herbarium, the 
specimens of the Malayan palms having fan-shaped leaves, 
I detected many anomalous characters in the specimens 
referred to Ln'isiona > upwoia Ridl. The petiole is not 
prolonged as a thick lachis into the lamina but ends in 
numerous, almost equal, primary ribs or costae of the 
lamina. Further the spadices or flowers arc usually 
unisexual, the segments of the perianth are imbricate, and 
the three carpels of the ovary are free almost to the base 
and are provided with free styles. 

These characters are sufficient to remove the specimens 
from the section to which the genera Licuala and Livistona 
belong and place them in a different section together with 
Trachycarpus and Chamaerops. The genus Trachycarpus 
is not recorded from any tropical regions, it being confined 
to sub-temperate regions from N. W. Himalaya to Tibet, 
Assam, Burma, Indo-China, China and Japan. It is closely 
allied to Chamaerops, which is confined entii-ely to the 
Mediterranean countries as far as Persia, and with which 
Trachycarpus is sometimes united. Hov. ever Beccari (Ann. 
Roy. Bot. Card. Calc., XIII, 1933, pp. 7, 253 & 272) has 
shown that Chamaerops has ruminate seeds, and Trachy¬ 
carpus non-ruminate ones grooved on the raphal side with 
a more or less deep intrusion of the integument. The 
Singapore specimens referred to L. i u pi cola have no mature 
fruits, but the seeds of the very young fruits present seem 
to agree with the description of the fruits of Trachycarpus. 
However the flowers exhibit details on which the specimens 
can be arranged into two definite groups, neither of which 
belong to Trachycarpus or Chamaerops. 

The specimens in the first group are all from the 
limestone hills in the Langkawi Islands and have their 
stamens united into a conspicuous epigynous cup as in 
Licuala, whereas in Chamaerops the stamens are united into 
a small hypogynous cup and in Trachycarpus they are 
entirely free. These Langkawi specimens are made here 
the basis of a new genus Liberbaileya named in honour of 
the American palm specialist Prof. L. H. Bailey. Its type 
species has been named here as L. Iankawiensis Furtado 
to show the exact area where it is native. The imbricate 
perianth and the staminal cup would make the genus a close 
ally of the American palm genus Acanthorhiza. 
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The specimens of the second group are from the 
limestone hills in Selangor and are referred here to a new 
genus Maxburretia, named in honour of the European palm 
specialist Prof. M. BuRRET. Those specimens are generically 
distinguished from Liborbaileya by their stamens being 
epipetalous; and were it not for their free styles and 
imbricate perianth, Maxburretia would have been a close 
ally of Livistona and Ithapis. The type species of this new 
genus is M. rupicola (Ridl.) Furtado (Livistona n/picola 
Itidl. emend. Furtado). The generic description is derived 
not from the lectotypo of M. ntpicola, but from its apotype, 
Nur 34370. 

Liborbaileya lankairionsis is a caespitose palm pro¬ 
ducing, under f-vourable conditions, a stem 10 ft. high. Its 
leaf-blade is small, about 1-1 < o it. in diameter and bears, as 
in some varieties of C ha ma crops hum His , small punctiform 
brown marks all over in the lower surface. The flowers are 
arranged in groups of 3-5 on a simple spadix which bears 
two or three spathos in the peduncular parts and many, 
scattered, simple or divided flower-bearing branchlets at 
the apex. On the other hand, Maxbun ctia rupicola is 
apparently a stcmless or scarcely caulescent, solitary palm; 
it produces larger leaves with no brown marks in their 
lower surface, compound spadices with 4-6 paitial inflores¬ 
cences, and one separate spathe at each internode, and 
usually solitary flowers (rarely in groups). 

Both these species have unarmed petioles, thus differing 
from both Chamaerops and Trachycaipus and resembling 
the American genera Trithrinax and Acanthorhiza. The 
spadices in both these new genera appear to be dioecious, 
though traces of polygamous spadices have also been 
observed. 

Since both these genera are confined only to the 
limestone hills in the Peninsula and have no allies in its 
immediate neighbourhood, it is reasonable to suppose that 
they are vestiges of an ancient ilora of the Peninsula; and 
since the nearest allies are in America, in the sub-temperate 
regions of Asia and in the Mediterranean countries, it seems 
reasonable also to suppose those two Malayan genera are 
immediate descendents of a stock that existed somewhere 
at the Cretaceous period and that gave rise also to 
Chamaerops, Trachyearpus, Acanthorhiza, etc. 

The fact that in some cases open limestone vegetation 
produces conditions favourable for the growth of plants of 
colder or seasonal climates or of higher altitudes (cf. 
Krasan in Engl., Bot. Jahrb. II, 1882, pp. 240 & 240-250; 
van Steenis in Bull. Jard. Bot. Buitenz. XIII, 1935, p. 296) 
might account for the persistence of these two genera in 
the Peninsula only on the limestone hills. This hypothesis 
would also explain why Henderson (Journ. Roy. As. Soc. 
Malayan Br. XVII, 1939; pp. 13-87) found that almost all 
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the genera occurring in the peninsular limestones, if not 
common in the Peninsula, represented the southernmost 
extension of the range of the genera found in the north of 
the Peninsula as in Thailand, Burma and Indo-China. On 
the other hand, the absence of those two palm genera or 
lluir very close allies in the countries lying immediately 
to the north of the Peninsula might be more apparent than 
real, for botanically these regions are very imperfectly 
known, especially as regards the occurrence and the 
distribution of palms; further explorations may reveal in 
the area the existence of these two new genera or their close 
allies. 

However, there are cases, though very rare, where 
genera or species occur in the Peninsula only on the lime¬ 
stone hills and in distant temperate and sub-temperate 
climates but not in other parts of the Peninsula or in 
countries lying in the immediate neighbourhood of the 
Peninsula. Thus the genus Pistacia (Anaoarmaoeae) 
which has a wide distribution from the mountains of Luzon 
and Fovmosato China, westwards to Yunnan, Upper Burma, 
Himalayas, Afghanistan, the Mediterranean region, and the 
Canaries in the Old World and in Texas and Mexico in the 
New World, is represented by Pintado mahtyana on the 
limestone hills of Selangor and Upper Perak in the 
Peninsula, though the genus has so far- not been recorded 
either fi-om Lower Burma, Thailand and Indo-China, or 
from the northern parts of the Peninsula. 

2. Systematic Notes 

A. TJberbaileya Furlado gen. nov. ( Corypiioideae) 

Palmar nanac, dioceae vel polygamae, caospitosae vol 
solitariae. Pctiofi inermes, apice in costas aequierassas vel 
fore in lamina producti. Laminae frondium flabelliformos. 
Spadices inter-folia res, simplicos (semper?) ; (lores uui- 
sexualcs vel hormaphroditi. Tcpala imbricata; calyx 
brevior- quam corolla. Stamina (5, in annulum eonspieuum 
imita ut in Licuala. Cnrpella 3, libera. Ft ltd an oreetus, 
8**mine aequabile (?). 

1. Liberbaileya lankawiensis Furtado sp. nov. 

Caulin humilis, ad 3 m altus, caespitosus vol non, inferne 
annulatus superne infra coronam foliarum vaginibus fibrosis 
caulem amplectantibus, nigris, tectus. Pdiolun inermis, 
metralis, semiteres, utrinsecus angulatus, apice ut vachis 
haud productus, sed in uno latere in ligulam pavvam et in 
altero latere in costas aequicr-assas vel fere teiminatus. 
Lamina frondis 25-40 cm. longa, %-orbicularis basi cordata, 
subtus glaucescens fusco punctulata, junioi- ,, i -orbicularis 
basi cuneata; segmentis 25-30, unicostulatis, apice cuneatis- 
simis, acutis, pungentibus vel breviter bifidis, basi ad 5-12 
cm. connatis. Si>adix gracilis, unisexualis vel polygamus, 
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simplex, circa 80 cm. longus, inferne ad 50 cm. pedicelli- 
formis, cum spathis 2-3 bicarinatis, tubulosis, gramineis, 
plus minusve striatis apice oblique truncatis, acutis vel 
bifidis involutus, et interdum infra partem ramosam 1—2 
bracteolos liguliformes vel lineares ferens; superne in ramos 
remotos simplices vel ramulosos primo dense pubescentes 
tarde puberulos vel glabros, plerumque in axilla bracteoli 
orientes terminatus. Flores feminei, vel interdum hermaph- 
roditi, oblongi, 2 mm. longi, 12 mm. crassi, in glomerulus, 
distantes spiraliter dispositos 3-5 aggregati; florcs masculi 
ignoti. Calyx circa 0 8 mm. longi, glaber, rugosus sepalis 
late ovato-renifonnibus, imbricatis. Corolla calyce duplo 
vel triplo longior, glabra, striata, petalis oblongis, imbricatis. 
Stamina vel staminodia 6, in annulum membranaceum 
conspicue unita. Caipella 3, ventricosa, dense pubescentia, 
libera, in stigma glabrum abrupte terminata. Fructus 
juvenilis tantum visus, erectus, vestigio stylare apicale vel 
paulo excentrico; semen aequabile ( ?). 

Malay Peninsula : Langkaivi, Pulau Dayang Bunting 
in collina calcarea (Henderson, 29134, Holotypus; Curtis, 
2661, vern. nom. Serdang Batu); loc. incert. (Fox in Dec. 
1904). 

Hermaphrodite flowers which are also seen in this 
species resemble the female flowers. The fruits are too 
young for an investigation into the nature of the albumen, 
the position of the embryo, etc.; in the shape and arrange¬ 
ment of the perianth and of the young developing ovaries 
this species appears to be like Maxburretia rupicola. 

Curtis mentions that the stems reach a height of 6-10 
ft., and Henderson notes that they attain about 10 ft. 
amongst di-y rocks, but that the plants are dwarfed when 
growing in cracks of the rocks near the sea. That the palm 
is caespitose has not been recorded by any of the collectors; 
but I have noticed this character in a plant growing in the 
Botanic Gardens, Singapore. 

B. Maxburretia Furtado gen. nov. (Coryphoideae) 

Palmae dioeciae, nanae vel acaulescentes. Petioli 
inermes, apice in costas aequicrassas in lamina producti. 
Laminae frondis flabelliformes. Spadix interfoliaris, uni- 
sexualis, in inflorescentias partiales divisus; (lores solitarii 
vel glomerati. Tepala imbricata; calyx brevior quam 
corolla. Stamina 6, epipetala. Carpella 3, libera. Fructus 
erectus; semine erecto; albumine aequabile; intrusione 
integumentali brevi, ad latus raphale sito. 

Specimen typicum Nur 34370. 

"Maxburretia rupicola (Ridl.) Furtado comb. nov. 

rupicola in Journ. Roy. Asiat. Soc. Straits 
- <a 03) 41 et Mat. FI. Malayan Pen., Monocot., 
Becc. in Webbia V (1921) 16 et 20 
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(§ Livistonblla) ; Ridl., FI. Malay Pen. V (1925) 23 p.p.; 
Becc. in Calc. Annals XIII (1933) 105 t. 53 (§ Livis- 
tonella) ; Henderson in Journ. Roy. Asiat. Soc. Malayan 
Br. XVII (1939) 85 p.p. (ex altera parte = Libc rbaileya 
lonlcawiensis ). 

Planta nana, vel acaulescens, solitaria (semper?), 
dioecia. Petiolm metralis, semiteres, inermis, postice 
convexo planus, untrinsecus angulatus, apice in costas fere 
aequicrassas in lamina percurrens, basi vagina fibrosa, 
brunneo-nigrescente. ligulifonne, 10-20 cm. longa, caulem 
amplectante, in senectute in fibras persistences soluta. 
Lamina frondis 50-60 cm. longa, flabelliformis, ^..-orbi¬ 
cularis, subtus albescens, basi cuneata, apice in lacinias 
acutas 12-18 cm. longas, aut 30-35 unicostulatas 2 cm. latas, 
apice bifidas, aut pauciores, latiores, 2-4 costulatas, apice tot 
fidas quot costulas. Spadix unisexualis, 45-60 cm. longus, 
masculus femineo longior, in 4-6 inforescentias partiales, 
pubescentes, masculas f emineis ramosiores, divisus. Spathae 
brunneae, glabrae, valde striatae, acutae, vel acuminatae, 
interdum bifidae. Flores solitarii, rarissime 2-3 glomerati, 
spix-aliter dispositi; masculi circa 2-5 mm. longi, lineares 
vel obovato-oblongi, 0-8—1 mm. crassi; feminei ovato-oblongi 
paulo minores masculis. Calyx circa 0.8 mm. longus; sepala 
imbricata, ovata, acuta, rugosa. Corolla calyce triplo 
longior; petala striata, imbricata. Stamina 6, petalis paulo 
breviora, epipetala, filamentis subulatis, antheris cordatis. 
Staminodio petalis valde minora, 6. Carpella 3, valde 
ventricosa, fusiformia, dense sericea, 1-3 l'ertilia, singula 
in stylum conicum liberum glabrum subito contracta; 
stigmate punctifoime. Carpellodia minuta, glabra. Fructns 
juvenilis tantum visus, glaber, erectus, obovato-oblongus; 
semine erecto; albumine aequabile; intrusione integumentali 
breve; embryone non viso; vestigio stylare apicale vel paulo 
excentrico. 

Malay Peninsula: Selangor (Gua Batu, Ridley 8285, 
Lectotypus) ; Batu Takun prope Ranching (Nur, 34370. 
Apotypus). 

Ridley notes that this produces a stem about 3 l't. high 
and 6 inches through; but Nur informs me that he found 
it always stemless and solitary. The situation of Nur’s 
collection was steep, exposed limestone rocks where the 
vegetation usually makes a poor growth. 

The basinym, L. rupicola, was based on two specimens, 
one collected at Gua Batu by Ridley and the other in the 
Langkawi Islands by Curtis. As the two specimens 
■^present two distinct species, and as the Gua Batu one 

^rs to have been the principal basis of the description 
Ridley, I have typified the species on the last 
len, making the other specimen the paratype 
'dgnJcawiensis. 
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The leaf in Ridley 8285 contains 2-4 costulate 
segments: and since this was unusual in the genus Livistona 
except in juvenile stages, Beccari employed the character 
to create the section Livistonella under Livistona. But 
the many stages represented in Nur’s collection lead me to 
conclude that the degree of leaf division in Ridley 8285 
represents that of young plants. 

There are no flowers in the lectotype preserved in 
Singapore, a reason why Beccari failed to discover the 
erroneous generic identity made of the specimen by Ridley. 
However Nur 34370 has supplied the important diagnostic 
characters lacking in Ridley 8285, for which reason Nur’s 
specimen has been called here the Apotype of the species 
(for the definitions of the nomenclature of types, see 
Furtado in Card. Bull. Straits Settl. IX, 1937. pp. 285-309). 
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ALOCASIA MACRORRHIZA AND ITS VARIETIES 
By C. X. Furtado, 

Botanic Guldens, Sinyapon 
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1. Introduction 

The binomial Alocaxia macro))him has been used in 
more than one sense. Some of the plants which have passed 
under this name are economically very important and found 
in cultivation or as escapes in the tropics of both 
hemispheres; others are of little economic value and not 
known in cultivation or as escapes except in their native 
country and perhaps in some botanic gardens. Further, 
many experiments and analyses have been made in order 
to tes't their value as food to men and animals, and the 
results have been sometimes conflicting. The existence of 
many varieties in some of the species called by this name 
is also a factor that has caused further ambiguity. The 
present paper is an attempt towards the clarification of this 
ambiguity. 

It is my pleasant duty to record here my thanks to 
Dr. R. C. Baichuizen van den Brink, Agricultural 
Department, Buitenzorg, Dr. G. J. A. TERRA, Horticultural 
Division, Batavia, Dr. C. G. G. J. van Steenis, Botanic 
Gardens and Herbarium, Buitenzorg, Dr. K. Biswas, Royal 
Botanic Gardens, Calcutta, and Mr. E. F. ALLEN, 
Agricultural Department, Teluk Anson, Perak, for procur¬ 
ing for me planting material of the species and varieties 
connected with the nomenclatural problems of Alocaxia 
mocromhiza and its varieties; without this material it would 
have been impossible for me to clear raanv difficulties 
discussed in this paper. 

2. The Authorship of the Name 

The genus Alocasia was published first by NECKER, 
Spm. Bot. Ill (1791 p. 289), a work proposed for rejection 
^^ne botanists (see Furtado, 1937, p. 252 footnote). 
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But whether by rejecting this we should also reiect A. 
man 07 )hiza (L) Sweet and A. nicuUata (Lour.) Sweet I 
have not been able to investigate; both these names have 
been recorded with their respective basinyms in Steudel’s 
Nomendator Botanicus ed. 2, vol. I (1810), though the 
authorities so far consulted by me attribute these combina¬ 
tions to Schott (1851). No doubt in Index Kewensis these 
two combinations have been recorded as if they were 
published by Schott et Endliciier in their Meletemata I 
(1832 p. 18); but this is an error, for there Alocasia was 
accepted only as a section of Colocasia. Since Neoker’s 
work is not yet rejected, 1 propose in this treatment to 
follow Steudel and cite the name as Alocasia manot ih ha 
(L) Sweet. 

3. The Typification of the Species 

Alocasia mano)i hiza (L) Sweet is an isonym derived 
from Annn manotthhon, a binomial coined by Linnaeus 
in Species Plantarum ed. 1 (1753, p. 965) for a species 
from Cevlon. The specific prologue 1 given by Linnaeus 
runs as follows:— 

“Arum acaule, foliis peltatis cordatis repandis: 
basi bipartitis: FI. Zeyl. 327. Roy. lugdh. 7[?6]. 

Arum maximum maci orrhizon zeylanieum 
H( > n>. pat . 73 1. 73. Raj. Sup pi 571. 

Habitat in Zeylona, perennis.” 

1 have not been able to consult the last reference given 
by Linnaeus In the second reference the number “7’* 
appears to be a misprint of “6”, but in neither of these 
references (6 or 7) are the leaves described as peltate. 
In the third reference (Herm. Parad. Bat. p. 73, t. 73), 
the species is described and depicted with sagittate leaves, 
in Flora Zeylanica (the first reference given by Linnaeus), 
reference is made to Royen’s (the second reference) and 
Hermann’s (the third reference) species, but the plant is 
described as peltate-leaved. 

1 have not been able to consult two more books cited 
undir the species in Flora Zeylanica, and so I do not know 
whether these references refer to any peltate-leaved species. 
However, there is evidence to show that the Linnean phrase 
“foliis. peltatis, basi bipartitis” refers to sagittate leaves 
in the modern sense. Thus the sixth Arum in Hort. Cliff, 
p. 135, which is said in Flora Zeylanica to have the same 
appearance as Arum macronhizon, is described as having 
“foliis peltatis, ovatis, basi bipartitis”, a description 
subsequently expanded to mean “modo latus foliis a petiolo 

1 A Prologue is the printed matter (description, etc.) accom¬ 
panying the original publication of a name or epithet.—A. J. 'Wiysijgp 
ui Journ. Bot [London] LXXVII (19:59) 20C>. 
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ad basin totum bipartitum” (Richter, 1840). Linnaeus 
also described his Arum pereyrinum in Hort. Cliff., p. 435, 
No. 7, as having- leaves “folia peltata, cordata usque ad 
petiolum”; Arum peipgrinum L. is an accepted synonym 
of Alocasia maoor rhiza. 

The other alternative is to assume that Linnaeus 
confused a species of Colocasia with Alocasia manorrhizu, 
overlooking the warning given by Hermann (1698, p. 71) in 
the following observation under his Arum maximum 
nanoi ihizon zeylunicum, t. 73: 

“Idem Arum videtur quod Comelinus in Catal. Hoi ti. Mid. A msfi I. 
I'ommat Arum maximum Ceylanieum icidicc cram sa lonya totunila 
u* niculaUt Colocasiac folio. Welila Hort Malah . p<nt. 1J nondum 
^ditae. Ast appellatio isthaec non arridet, Nostri enim folia nihil cum 
Colocasit* habent commune, sed forma ad A i am accedunt, pedicu- 
lumque cui incumbunt non in medio sed extremo foliorum insertum 
habent. M 

Welila oi- Weli-Ila in Rheede’S Hort. Malab. XI, t. 22, is a 
special variety of Colocasia csculenta which produces long, 
thick, edible subterranean suckers, and it is possible for 
persons not acquainted with the plants to apply the 
description of the runners of this variety of Colocasia to the 
thick, edible, sometimes inclined, rhizomes of Arum 
macrorrhizon (quoad Hermann’s plate). 

But there is not the slightest evidence to support this 
view. On the contrary there are abundant reasons to justify 
the typification of Arum macrorrhizon on HERMANN’S 
plate 73: (1) Arum macrorrhizon has always been inter¬ 
preted as a species of Alocasia and not of Colocasia (both 
genera in the modern sense); (2) “foliis peltatis, basi 
bipartitis” in Linnean sense probably means sagittate leaves 
with a somewhat acute sinus at base: (3) Flora Zeylanica, 
which supplied the definitive 'phrase cited under Arum 
man-on hizon L., was based mainly on Hermann’s 
herbarium (Trimen, 1887; Boulger, 1900; Ardagh. 1931; 
Oostroom, 1937) ; (3) Hermann’s plate and description 
indicating an Alocasia with sagittate leaves was cited both 
in Flora Zeylanica and again independently in the prologue 
of Arum macro) vhizon;(3) the specific epithet macrorrhizon 
adapted by Linnaeus was derived from Hermann’s specific 
phrase-name quoted in the prologue of A. macrorrhizon ; 
(6) there are no specimens of the species either in the 
Linnean herbarium in London (Jackson, 1912), or in 
Hermann’s collection in Leiden (Oostroom, 1937), and the 
drawing which exists in Hermann’s herbarium in the 
British Museum, London, represents the same species as 
Hermann’s plate; (7) the species depicted by Hermann 
sj^a common species in Ceylon, specially in the lowlands 
Hermann made the bulk of his Ceylon collection 
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(Trimen, 1X87; Boulger, 190U); (8) no species of Alocasia 
having large peltate leaves has been discovered in Cevlon 
(Petch, 1919; Alston, 1931). 

4. Splitting the Species 

The particulars given by Hermann (1698 ) concerning 
the vernacular name and economic uses coupled with the 
description and the plate led some early botanists to 
interpret A) uni macrorrhizon L. in the sense indicated by 
the present typification. Thus G. Forster (1786 & 178*6 
bin) identified as A turn nianonhizon, the sagittate-leaved 
Alocasia cultivated in Ceylon, New Zealand and Polynesia 
lor its edible stems and depicted by IIumphius as Annv 
nidicum aalirum, Herb. Amb. V (p. 306, t. 106) (FORSTER 
gave an erroneous description of the flowers). Robert 
Brown (1810, p. 192) also cited Atum manonh'r.on L., 
A. maximum man oirhizon zcyUtnicum Ilerm. Parad. 73, t. 
73, and A. indicum uatirum ltumph. Amb. V (p. 308,1.106) 
under his CaUadium ! mao on hizon, observing at the same 
time that both Hermann’s plate and Rumphius’s plate 
(without the spadix) were good tepresentations of the plant 
in question. 

LOURE1RO (1790), who was working in Cochin-China 
with a small library at his disposal, was probably not able 
to consult Hermann’s Paradisus, or any other books which 
identified A. macrorrhizon with the large sagittate-leaved 
Alocasia furnishing edible stems. The Linnean statement 
that A. mucionhizon was stemless had raised difficulties 
even to Linnaeus, who suggested the possibility of A/ urn 
indicant natirum llumph. being a different species, Annn 
tnbou'HirnH (cf. Stiokmann, 1751). Loureiro was also 
misled by the phrase “foliis peltatis” used by Linnaeus in 
the prologue of Arum macron hizon. Consequently 
Loureiro identified with the last a stemlcss species, having 
peltate leaves and [ practically ?1 no appendix to the spadix 
(probably Colocunia yiyanlca), and named as Anon indie aw 
the sagittate-leaved species depicted in the Itumphian plate 
l()6 and cultivated also in Cochin-China for its edible stems. 

The name Arum indicum of Loureiro was adopted 
by Roxburgh (1832) for an edible Alocauia cultivated in 
Bengal. Roxburgh found some difficulties in identifying 
A. mart on hizon owing perhaps to the statement in the 
prologue that the species was stemless ; he was thus inclined 
at first to identify A. macron hizon with A. montanum Roxb. 
(nee Roxburgh’s remarks under the latter op. cit., p. 497). 

Since Roxburgh had described Arum indicum in deter 
giving its vernacular names and economic uses, and sing 
Roxburgh’s drawing of the plant was later publisk^f 5 ^ 
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Wight (Ic. PI. Ind. Ill, t. 794), the name At inn indicum 
and its isonym Aloccisia indica became widely cun'ent m 
India for the plant cultivated in Bengal. 

Since there were some discrepancies in the descriptions 
of Arum indicum Lour., A. indicum Lour, sensu Roxb. and 
.4. mactotthizon L., Schott (1854) was inclined to consider 
these three descriptions as representing three distinct 
species. This view of Schott was contested by Koch 
(1854) who maintained that all these three represented 
but one single species. But Schott’s opinion, after his 
defence in pointing out the discrepancies (1855) and the 
revision of all the Avoids then known (1860), was followed 
by many botanists, notably Engler (1879) and later by 
Engler & Krause (1920). 

Miquel (1855) seemed to have agreed with Koch in 
reducing Anon indicum Lour, sensu. Roxb. to Alocasia 
ntdmotrhiza, but for some unaccountable reasons he also 
retained Alocasia indica with the synonym A) um indicum 
Lour, or Roxb. as the correct name for Caladium fjigantnim 
Bl. 

Petch (1919) pointed out that in Ceylon there is only 
one large-leaved species of Alocasia and that this should be 
called .4. mact ot thiza, that specimens of this species from 
Ceylon were very rare in Europe, the only one he found 
being Thunberg’s, and that the plants which pass in Ceylon 
as A. indica are cultivated species of Xanthosoma. Alston 
(1931) further pointed out that the only large-leaved 
Alocasia that occurs in Ceylon has sagittate leaves, that on 
geographical considerations the name A. maci ot thiza should 
be applied to this species, and that the real A. indica is 
probably a variety of A. macro/ rhiza. Alston did not 
consider the problem either of the interpretation or of the 
typification of A. macro) thiza on the original description 
of the species; nor did he consider whether At am odotum 
Roxb. or Caladium odotutn Roxb. e.r Lindl. was a distinct 
species or not. 

Perhaps influenced by the statements of Alston, 
Merrill (1935), who had previously (1922) maintained 
Alocasia indica and A. mac tot thiza as specifically distinct, 
the former not occurring in the Philippines, considered A. 
mact ot rhiza , A. indica and Atum indicum Lour., and At utu 
indicum Rumph. as representing the same species. He did 
not refer to the confusion of other species either with .4. 
indica or with A. macrorrhiza. 

5. Confusion with Alocasia odora 

There is an Avoid growing wild in Burma, Khasia, 
S§ 5 jj&g» etc. v hich has peltate leaves and which was described 
odonim by Roxburgh (1832) and figured by 
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Wight (1c. PL Jnd. Ill, 1. 797), This species was named 
by Koch (1851) as Alocasia odota and by Schott (1854) 
as *4. coin mu tat a. It does not occur in Ceylon, Malaya, 
Polynesia, etc. either in cultivation or wild. 

Bui ten years before the posthumous publication of the 
binomial by Roxburgh (1832), Lindley (Bot. Reg., 1822, 
t. 611) published unde] 1 Cahuliuin odor urn a Latin version 
of Roxburgh’s manuscript description of Arum odoium 
and a plate which in general aspects of the plant appears to 
correspond to A. indicant of Roxburgh, though the inside of 
the spathe is depicted green. Engler (1879) and Engler 
& Krause (1920) who keep Aium macrorrhizon L. and 
.4. odoium Roxb. as two distinct species with Alocasia 
manonhiza and .4. odoia as the correct names, identified 
Caladium odorum Lindl. in Bot. Reg., t. 641, as A. 
man oi ihizn which normally produces a whitish or yellowish 
spathc-limb. 

Since the drawing of the entire plant in Lindley’s 
plate was made from the living plant, whereas the details 
of the spathe. spadix, (lowers, etc. were drawn from the 
specimens communicated to Lindley, it might seem 
legitimate to suspect that the different colours in these detail 
figures were given in order to make them conform not with 
the colours of the material (which might have faded) but 
with the colours indicated by Roxburgh’s description 
quoted. However, this explanation does not receive any 
support from the plate published of apparently the same 
species, by Hooker in Bot. Mag., (1842), t. 3935, under 
the name of Cohcouia odonila; in this plate the colour of the 
spathe agrees with that given by Lindley in Bot. Reg., t. 
611. However, if the determination by Engler (1879) is 
correct, and Engler had examined practically all the 
available A i oid material in the great botanical institutions 
in England, it is possible that the peculiar colour variation 
is a product of the stove environment in which the plants 
arc grown in Europe. The two plates are so poor that it 
is difficult to decide whether the identification made by 
Engler < 1879) is right or not. There is, however, ample 
t\idence to «how that the name A. odoium and its isonyms 
were* used from Lindley (1822) onwards in more than one 
sense, perhaps* for any large-leaved Alocasia grown in hot¬ 
houses of Europe (cL the synonymy given by Engler 
'1879) and Engler and Krause (1920) under Alocasia 
i ltd tea, .1. niun oi i hiza and A. odora). 

This indifferent use of the name At am odoium and of 
its isonyms, and the misleading use of the word “peltate” 
by Tannaeus in describing his Aium macronhizon mua 
have led Tii waites (1864), Trimen (1885 & ISC'" 
Hooker (1893), Ridley (1907 & 1925), Koorderj^ 
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Haines (1924) and Fischer (1931) either to describe 
Alocasio man orthiza as having peltate leaves or at least it 
reduce At inn orlonnn or Alocasw odota as its synonym, or 
to do both, and then maintain A. inched as a distinct species. 
The synonymy given by Engler (1879) and Eng leu & 
Krause (1920) in order to show the different uses of Anon 
odoi um or its isonyms was probably not understood because 
these authois failed to note that, though Caltttlinm culm inn 
Lindh, Bot. Beg. (1822), t. 641, quoad desenpuonem was 
Annn odormn Roxb., C. odonim Lindl., Bot. Reg. (1822). 
t. 641, quoad tabulam was, in their opinion, a different plant 
identical with A. macro'll Ima. 

Haines (1924), who noted the differences given b\ 
Engler & Krause (1920) between .4. man on hiza and *1. 
ndora and who had opportunities to study .4. odota, could 
not understand the distinction given by Engler & Krause, 
chiefly because he failed to recognize that .1. ttuicionlvzo 
sensu lato included the plants he described as .1. inched. 
Hence Haine’s remarks that, if one were to follow Englfr 
& Krause (1920), .4. macro) rhiza should be used for Ceylon 
plants and 4. odota for the Indian ones. Alston (1931), 
ivho pointed out certain discrepancies in the colour ol the 
spathes of Bot. Reg. t. 641, and in those of the Ceylon 
plant, noted that the Ceylon plants refeired to A. 
macro/)him have sagittate leaves and on geographical 
grounds appeared to be correctly named. 

6. Confusion with Colocasia & Xanthosoma Species 

In some parts of India, where Aloeasia odota and .4. 
macrorrhiza occurred, it was not difficult to use A. 
macro) rhiza for A. odota, and A. itulica for .4. man on hiza. 
But in Ceylon (Petch, 1919 ; Alston, 1931) and in Malaya, 
where no Alocasia with a large rhizome and large peltate 
leaves occurs, the use of the two binomials, A. macro) rhiza 
and A. indica, would have been extremely difficult, had it 
not been for the fact that cultivated species of Xanthosoma 
were, owing perhaps to their edible tubers and largo leaves, 
mistaken for Asiatic plants. Thus Thwaites (1861), 
Trimen (1885, 1898), Willis (1911) & Parsons (1926) 
recorded A. indica for Ceylon as if it were an exotic plant 
existing only in cultivation, and made no mention of anj 
Xanthosoma species which have been long in cultivation 
there. According to Petch (1919) the vernacular names 
cited under A. indica by Trimen and others also suggest 
the cultivated Xanthosoma species of Ceylon. Barrett 
(1910) also mentions his receiving Xanthosoma material 
!&pm Singapore, Buitenzorg, etc., as Alocasia indica . 
sict violacia , A. manor rhiza and A. javanica , or as 
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Colocama motion hiui xenptum and Color ana antiquomm 
iib/er. And I have received Xanthosoma material from 
Calcutta as Alocaxiu elohieui (a binomial usually reduced 
as a variety of .1. bulled). 

Many factors must have contributed to allow this 
masquerade of Xanthosoma spp. as A. Indira to pass 
undetected for so long. The basal sinus of the leaves of 
the edible Xanthosoma spp. cultivated in the East is wide, 
and since thai of A. macron hiza is very narrow and was 
described in most books as peltate, it was easy to take the 
Xanthosoma species w 1th a wide leal sinus as fitting with 
the description given under A. bulled. Besides A. indiea 
is described as a large-leaved plant cultivated for its edible 
tubers <>■* rhizomes, a description also applicable to the 
species of Xanthosoma. Further, owing to the large size 
of the leaves, herbarium specimens of these plants are 
usually very poor and are rarely made. Moreover the 
cultivated Xanthosoma species (lower but rarely and without 
(lowers it is not easy for systematists to identify the plants, 
the general tendency in such cases being to identify the 
plants on their vernacular names, economic uses, the 
country of origin, etc. (a procedure eminently suited for 
perpetuating the confusion if already made). In species 
of both these genera there are many forms, some with 
violet petioles. In fact Barrett (1910) experienced such 
great difficulty in distinguishing, on sterile material, the 
species of Xanthosoma from those of Alocasia that he 
evolved a key based entirely on the openness of the leaf 
sinus, a key that, while enabling- him to identify coi-rectly 
the best kinds of Xanthosoma in cultivation, misled him to 
classify under Alocasia some inferior kinds of Xanthosoma. 

Apparently the confusion existing in several botanical 
works coupled with the absence of a satisfactory key to 
('liable one to distinguish genetically between these plants on 
vegoialive characters led Ocuse (19111) to record under 
Co!oca h'iu iunth ulu some information received by him 
concerning the uses and the vernacular names of the 
cultivated varieties ol Alocasia, Colocasia and Xanthosoma, 
and also lo suppress altogether any discussion on Alocasia, 
though A. iddnonhizii plays a very important role in the 
diet of the peoples of the Netherlands Indies, much more 
important than many other plants discussed in the book, 
e.g. Sell ixnia! oiflol t ix cahji>h ala. MACMILLAN (1935) 
considered all edible species of Alocasia and Xanthosoma as 
if they were genorically identical and depicted a species of 
Xanthosoma with “ Aloeaxia (Xanthosoma) bulled var.’’ for 
its legend, though he was personally inclined to regard aJJ. 
these edible species of Xanthosoma and Alocasia*^ 
varieties of Coined--' 
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Such a confusion, very common in books written before 
the beginning’ of the twentieth century, has now decreased 
considerably, apparently due mainly to the writings of 
Barrett (1910) and of Engler and Krause (1920), who 
worked on many specimens derived from cultivated material 
in Asia and America ancl who quoted in some cases 
vernacular names. 


7. Varieties 

Some of the vaneties here described are so distinct that 
it may be better to separate them as species or sub¬ 
species; however 1 have retained the varieties, firstly to 
show their affinities, secondly to warn systematises and 
agriculturists against the confusion so often made over 
these names, and thirdly to conform with current procedure. 
In horticulture all these varieties usually pass as species. 

The varieties described below may be divided into two 
large groups: (1) one having the spathe very much longer 
than the enclosed spadices: vars. typica and nig)a; and (2) 
the other having the spathes nearly as long as, or slightly 
longer than, the spadices: vars. vaiicgata, maimoiata (?), 
and > ub>a. There is a tendency to restrict the binomial A. 
indica to the second group because it includes Ai uni indicum 
Lour, sensu Roxb. (1832), but Amm indicum Lour, itself 
appears to be the typical Aloccisin nuta onhiza. If the 
second group were separated specifically from A. macro) r- 
hiza, then the status of Amm co>difolium Bory (1804), 
Amm punctufum Desf. (1829), etc. will have to be 
investigated as they seem to have a better claim than 
Alocasia indica , if this is typified on Roxburgh's description. 

1. Alocasia macrorrhiza (L.) Sweet in Steudel (1810)56; 
Schott (1854) 109 and (1860)146; Engler (1879) 
o02; Engler et Krause (1920)81: cf. also Petch 
(1940)' ^ s ^ on Merrill (1935) and Furtado 

.4. indica (Lour.) Schott (1851) 110: cf. also Koch 
(1854), Schott (1860), Engler (1879), Hooker f. 
(1893), Englei et Krause (1920) and Ridlev (1925). 

Amm indicum Lour. (1790)537 and Roxb. (i832) 198. 

s±mm man oi l hizon L. (1753)965. 

Co/ocasm indica (Lour.) Kunth, Enumer. Ill (1811) 
o9; Hassk. in Hoev. et De Vriese, Tijdsch IX (1842) 
Engler (1879) 494 p.p.; Engler et Krause 
(1920)69 pro parte typica (ex altera parte- 
Coioctinia (jigantia). 

The binomial Alocasia maa onhiza must be typified on 
maximum nwciomhizon ziylanicum Heim., Parad. 
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Bat. (1698)73 t. 73 which represents the large green form 
common in Malaysia and Ceylon. The t\pe was an edible 
race cultivated in Ceylon. 

A faulty terminology employed by Linnaeus in 
describing this species misled some botanists (( .g. Hooker, 
1893) to use the binomial to denote a mountainous or semi- 
tropical species from India whose correct name should be 
Ahcaaiu odoia (Itoxb.) Koch. The latter has peltate leaves, 
whereas the leaves of the former are sagittate. In India 
the real A. manonhiza goes under the name of A. indica 
(Lour.) Schott, though there are evidences that some species 
of Xanthosoma are also included under that name. 

In Ceylon and Malaya and other tropical countries 
where A. odora does not occur even as an escape and where 
.4. macro 11 hiza appears to be native, the name A. macron - 
Itizit is usually correctly employed, but almost all its 
published descriptions and the synonymies reveal the 
influence of Hooker f. who was one of the first to use A. 
macron hiza as the correct name for .4. odota (cf. also 
Thwaites, 1861, and Hooker f. 1893); but the binomial 
A. indica has been generally used to name the edible species 
of Xanthosoma long introduced in these pails from 
America. Some races of the type form of Alocusia 
macrorrhiza furnish a very palatable rhizome, but others 
are too acrid to be fit for human consumption. I have not 
been able to detect any external differences in these races. 

2. Alocasia macrorrhiza var. variegata (Schott) Furtado 
comb. nov. 

.1. indica var. nuicgata (Koch et Bouche) Schott 
(1860)115; Engler (1879)502; Engler et Krause 
0 920)88. 

.1. man on hiza var. indnbancnsin Bailey, Queensl. Flora 
V (1902) 1697. Syn. nov. 

.4. niriujalu Koch et Bouche in Index Sem. Hort. 
Ilerol., 1851 app. p. 5. 

1 have not been able to consult the original description 
of this variety, and so 1 have followed the interpretation 
given to it by Engler (1879) and Engler and Krause 
(1920) who had access to Korn’s original description as 
well as to the living plants, or their progeny, and the type 
herbarium material studied by Koch. 

It is a smaller form than the type and includes the 
races described extensively by Roxburgh (1832) under 
Arum indieum Lour. It is characterised by the presence 
of transverse brownish or purplish, irregular lines or marks 
on the petiole. 1 have seen only two races of this variety; 
in the one the markings are very conspicuous, and in the 
other they are faint. The former race appears to be the 
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typical form of tliis variety, while the latter is cultivated 
in Java and Bengal for its edible rhizomes, and also for 
its marble-sized tubers produced at the end of long- voot-like 
structures. Alston (1931) records the presence of this 
variety in Ceylon. Apparently both races furnish edible 
tubers. 

3. Alocasia macrorrhiza var. marmorata Furtado var. nov. 

Plant a minor quam lot mu hjpica. Pdiolus nitidis 

maculis albescentibns, it rcguhu thus, pane in vuriegatus. 
Folio) uni lamina maculix similibus, majoiibus cons pica is 
praedita, intend urn pet unuin lat us totum albescens. 

This inedible variety is often cultivated in gardens as 
Alocasia vat legate or Alocasia indica var. variegaia, a name 
which, according to the descriptions given by Engler 
(1879) and by Engler and Krause (1920), should be 
applied to the variety having transversely clouded petioles. 
The petioles in this variety have a few large, creamy spots 
and the leaf-lamina bears large similar markings: some¬ 
times the entire half is cream. 

The type specimen described here was taken from 
plants grown in the Singapore Botanic Gardens from tubers 
received from Calcutta Botanic Gardens. 

4. Alocasia macrorrhiza var. nigra Furtado var. nov. 

A jo>mu typica, cui in aspectu et dimensionibits ximilis, 
haec variates diffeit petiolis et nervibus ptimariis in 
superficie laminae infeiiore )iigt o-purpurascentibus. 

This form is large-leaved like the type form but has 
purple or violet colour in petioles and in the primary neives 
in the lower surface of the leaves. In some measure it is 
easy to confuse this variety with A. macrorrhiza var. rubra, 
from which it is easily distinguished by the larger leaves, 
by the absence of purplish colour in the lower surface of the 
leaves (excepting nerves), by the upper leaf-surface being 
dark green (not dark olivaceous green), by the spathes being 
much longer than the spadices. The young leaves are 
usually green whereas in the var. tub)a they are practically 
puj plish in both surfaces. 

The plant is quite common in Malaya and often passes 
as A. indica var. metallica and A. indica var. ciolacea. The 
stems attain a height of about 6 feet or more, but they are 
not edible even after a prolonged boiling. 

5. Alocasia macrorrhiza var. rubra (Ilassk.) Furtado comb, 
nov. 

A. indica var. metallica Schott (1860)145 (the 
trinomial was not published by Schott, though the 
variety was indicated); Engler (1879)502; Engler 
et Krause (1920)88. 
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A. indica var. mb)a (Hassk.) Engler in Engler et 
Krause (1920)88. 

Coiocasia indica var. mb) a Hassk., PI. Jav. Rar. 
(1848)145. 

C. odoiaia var. )ub>a Hassk., Cat. Bogoi\ 11 (1844)55. 

This very ornamental variety has much smaller leaves 
and spathes than A. maoonhiza var. nig)a with which it is 
often confused. The spathe in var. rubto is slightly longer 
than the spadix, and the purple colour is present in the 
lower surface of the leaves. Juvenile leaves are nearly 
purple in both surfaces, but the upper surface becomes 
dark olivaceous green having a very pleasant polish. 

The plant is used medicinally by Javanese who also 
grow the plant around their houses as a protection against 
thieves and burglers; for the Javanese believe that this 
plant has the property of causing a cough in anyone who 
approaches the plant at night, and coughing would warn the 
inmates of the houses of the presence of any unwanted 
guests in the neighbourhood. 

8. Varietates Dubiae vel Excludendae 

1. Alocasia indica var. diversifolhr Engl, in Engl, et 
Krause (1920) and its synonym A. indica var. heterophylla 
Engl. (1879) are synonyms of A. Poitei (Shott) Engl. cf. 
Merrill (1922). 

2. Alocasia indica var. violacea Engl. (Engler et 
Krause, 1920). 

This was based on a specimen cultivated in the Royal 
Botanic Gardens, Calcutta. Tubers received from these 
Gardens under the name of A. violacea proved to be of a 
form of Xanthosoma violacemn. Engler based this variety 
apparently on sterile material and the description, which is 
applicable also to X. nolaccum, is insufficient to determine 
its exact identity. 

3. Alocasia talihcn Elmer (1938). 

The type of this species was cited by Merrill (1922) 
under 4. maci oi t hiza. Elmer, finding it to be quite distinct 
from this species, described it as new, stating at the same 
time that it might not be an Alocasia at all. Since in the 
description of the spadix Elmer did not note a sterile 
appendix which he described in a true Alocasia species, A. 
t a! than is, 1 suspect, a species of Xanthosoma. Elmer 
recorded that the species was cultivated for its edible tubers. 

4. Colocasia indica var. atioviridis Hassk. (1844). 

Hass KARL did not give any description of this variety 

but referred it to “Ari indici secunda species Rumph. amb. 
V. p. 308". The Rumphian description is too meagre for 
its certain identification; but the words “caules subtus fusci 
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sunt, at talibus lineis seu veins distincti, et maculati” suggest 
the form described here as *4. macro) rhhn var. ro.riccjata. 

5. Colocaaia indica var. pallida Hassk. (1814). 
Hasskarl referred this variety to “Avi indici tevtia 

species Humph, amb. V p. 008". It is difficult to identify 
this variety from the Rumphian description, though “caules 
albicantes,'seu pallide virentes" suggest ('olocaxia uijjanhu. 

6. Colocaaia odoiata var. t iridic Hassk. (1844). 

This was a varietal name proposed for the type form of 

what Hasskarl called C. odotata; but it is difficult to find 
how he really interpreted this species. C. odoiala was 
formerly used indiscriminately to name any large species 
of Alocasia cultivated in the European hot-houses and the 
binomial was supposed to be an orthographic variant of C. 
odora Lindl. (1822). 0 
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THE TYPIFICATION OF CALOPHYLLUM CALABA L. 

By C. X. Furtado, 

Botanic Gaidais, Singapox 

In the prologue of Calophylhuu Calaba L., Spec. PI. od. 
1 (1753) 514 Linnaeus gave a number of refetences winch 
show 7 that the species included at least throe elements or 
syntypes: (1) a Ceylon element, (i) a Malabar clement and 
(J) an American element. The American element was 
described and figured by Plumier under the Cariboan name 
Calaba (Plum., Gen., 391. 18), and references to Plumier’s 
plant are found in pre-1753 works of Linnaeus, namely in 
FI. Zeyl. (1747) 90, no. 202, and in Royen, FI. Leyd. Prodr. 
(1740) 476, both cited in the prologue of C. Calaba L. In 
addition a reference to •Plumier’s Calaba was made by 
Linnaeus in his Gen. PI. ed v (1754) 229 and ed. vi (1761) 
266, works having an important bearing on the interpreta¬ 
tion of the genera published in Linn., Sp. PI. ed. i (1753) 
and ed. ii (1763) (Art. 20). The particulars given in the 
prologue concerning the habitat of the species includes also 
the West Indies, for the habitat is stated to be “in Indiis”, 
a phrase frequently employed by Linnaeus to indicate that 
a plant occurs in the East as well as in the West Indies. 

In view of this inclusion of the American element in the 
prologue of C. Calaba and in view of the facts:—that 
Linnaeus adopted the American vernacular name as the 
scientific epithet of the species; that the treatment given by 
Linnaeus in Gen. PI. eds. v & vi included the American 
element as a syntype of the genus Calophyllum; and that C. 
Calaba was the only species of the genus as published in 
1753 to include an American element, it is not surprising 
that botanists in general should typify C. Calaba on the 
American syntype and make this species as the lectotypc of 
the genus. 

I have not been able to consult the treatment given to 
the different syntypes of the species by Willdenow, who in 
his Spec. PI. (1800) 1160 suspected the Asiatic elements to 
be different from the American one, and who is reported to 
have later published C. apetalum Willd. (Mag. Ber. 1811, 
p. 79) for an Asiatic element of C. Calaba. In the absence 
of the original description of C. apetalum, it is impossible 
to decide which of the Asiatic elements from C. Calaba was 
included in C. apetalum; and the subsequent reports are 
somewhat contradictory. However it is quite certain that 
A. de Candolle (Prodr. 1,1824, pp. 562-563) reserved the 
binomial C. Calaba exclusively for the Caribean element, and 
published C. spwium Chois, ex DC. to include C. apetalum 
Willd. and at least the Malabar element of C. Calaba. 
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Owing, however, to the contradictory typification of C. 
n pet alum and C. spvrivm, some having typified them on the 
Malabar syntype and others on the Ceylon one, these two 
binomials have been generally disregarded and later ones 
are in use, namely, C. decipiens Wight (= C. Wight ianum 
Wall.) for the Malabar element, and C. Bwmomvi Wight 
for the Ceylon element. 

This exclusion of the Asiatic elements from C. Cal aba 
was so generally adopted that, at the Cambridge Botanical 
Congress (1980), the British Botanists proposed that the 
genus Calophyllum L. (1753) should be typified on C Calaba 
L. quoad the American element. According to a decision of 
the 1935 Botanical Congress, Amsterdam, this proposal 
should be followed unless there are grave reasons for 
adopting another type; and so far no serious reasons have 
been brought forward for disregarding the type proposed 
by the British Botanists. 

It is true that there have been a few opponents to this 
general typification of C. Calaba. One of the first to select 
a lectotype of C. Calaba from the Asiatic elements was 
Lamarck (Encycl. I, 1783, p. 553) who typified C. Calaba 
on the Malabar element quoted as Tsjerou-ponna, Rheede, 
Malab. 4, p. 81, t. 39, in the prologue of the species, inter¬ 
preting at the same time C. inophyllum L. in a wide sense to 
include not only the Ceylon and the American elements of 
C. Calaba, but also a new one from Madagascar later named 
as C. Tacamahaca Willd. (1811). Had it not been for the 
fact that the genus Calophyllum has to be interpreted on 
C. Calaba L. quoad the American element (included also 
in Linn., Gen. PI. eds. v & vi) on the recommendations by 
the 1930-1935 Botanical Congresses, a very strong case could 
have been made in favour of this Lamarckian typification of 
the species; for Rheede’s plate of Tsjerou-ponna is quoted 
directly in the prologue of C. Calaba as well as in two out of 
the three additional references given in the prologue, while 
there is an indirect reference to this plate also in the third 
citation. 

To my knowledge Trimen (Journ. Linn. Soc., Lond., 
XXIV, 1887, p. 143) was the first to assert that the Ceylon 
element alone should be considered in typifying C. Caloba. 
Trimen was then working on Hermann’s herbarium in the 
British Museum, London, and had typified, correctly as C. 
Buimannii Wight, Hermann’s specimen cited by Linnaeus 
under C. Calaba; but, apparently not realising that other 
elements were also included in the prologue of C. Calaba, 
Trimen remarked as follows:— 

“The name C. Calaba has been generally abandoned for this 
Eastern species to which it originally belongs, in consequence of - 
Jacquin having figured in 1763 (Hist. Select. Stirp. Amer. t. 165) 
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as. Linnaeus's species the Martinique plant, to which Plumier first 
gave the generic name Calaba, taken from the Caribbee namt 
Linnaeus (Sp. Plant, ed. ii, p. 732) accepted Jacqiun^ determination, 
and hence makes his own species to include both the E. and^ \\. 
Indian plants. The name should not be maintained foi eithei. 

This view of Trimen ignores the Malabiiv and the 
American elements from the prologue of C.Cahiba L. (17.1c) 
and therefore cannot be accepted. Yet liBNDLE and 
Fawcett (FI. Jamaica V, 1926, p. 200) supported Trimen s 
views by creating the name C . Jacquiaii for the Amencan 
element of C. Calaba and by remarking as follows:— 

“C. Calaba L. Sp. PI. 514 (1753) is founded on a Ceylon plant 
(FI. Zeyl. no. 202) named later C. Burmannn Wight (III. 1 , 128, 
J838) a different species from the West Indian plant described by 
Jacquin under the same name. In Sp. PI. ed. ii, 732, Linnaeus 
added the reference to Jacquin.” 


The logical development to these erroneous assumptions 
of Trimen and of Rendle and Fawcett concerning the 
syntypes of C. Calaba L. (1753) culminated when Alston 
in his Suppl. to Trimen, FI. Ceyl. (1931, p. 22) adopted 
C. Calaba L. as the correct name for the Ceylon plant with 
C. Bw mannii Wight as its synonym. In this treatment of 
the Ceylon plant, Alston has been followed by VAN 
Ootstroom (Blumea, Suppl. I, 1937, p. 196), and by 
Abeyesandere and ROSAYRO (Descript. Check-List Ceyl. 
1939, p. 34), despite the fact that this treatment, based as 
it is on erroneous assumptions, renders it impossible to 
typify Calophyllum L. (1753-1754) on the American 
element as recommended by the 1930 and the 1935 Botanical 
Congresses. 

In view of the foregoing considerations I submit that C. 
Calaba L. should be accepted as the correct name for the 
American element named as C. Jacquinii by Rendle and 
Fawcett, and its use for any of the Asiatic elements 
should be rejected as illegal. The nomenclatural treatment 
proposed here is also in accordance with the procedure 
which, in my opinion, should be followed in oi’der to secure 
stabilisation in the nomenclature of plants (Furtado in 
Gard. Bull. Straits Settl. IX, 1937, pp. 244-249 and 296- 
299). Under more recent interpretations of the rule of 
nomina ambiyua (Art. 62) it would be possible to demand 
the rejection of the binomial C. Calaba L. as an impriorablo 
name on the grounds that its use in different senses has 
become a source of confusion; but such a demand has been 
argued by me to be contrary to the very fundamentals of 
the Nomenclatural Rules (Furtado in Gard. Bull. Straits 
Settl. XI, 1939, pp. 7 and 28). 
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CHANGE OF TITLE 

The Colony of the Straits Settlements has ceased to 
exist. The title of this Bulletin is now therefore changed, 
but the present issue is a direct continuation of the former 
Gardens’ Bulletin, Straits Settlements, of which the last 
issue was Vol. XI, part 3, published 30 August 1941. 
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THE SINGAPORE BOTANIC GARDENS DURING 1941-46 

Prior to the Japanese attack on Malaya, most of the 
senior staff of the Gardens were seconded for other duties 
under the Departments of Food Control and Information, 
for at least part of the time. The result was that botanical 
work was reduced, and considerable arrears of unnamed 
and undistributed specimens accumulated. The Gardens 
were maintained as usual, with the addition of demonstra¬ 
tion plots of vegetables. 

After the attack on Malaya, Messrs J. C. Nauen (in 
charge of the Waterfall Gardens, Penang) and G. H. 
Addison, horticultural officers, were mobilized with the local 
defence forces; they were subsequently taken prisoner and 
sent to work on the Siam-Burma railway, where Mr. Nauen 
lost his life. An appreciation of Mr. Nauen’s services is 
given elsewhere in this issue. Mr. J. L. Pestana, Laboratory 
Assistant, was similarly taken prisoner and sent to Siam. 
Mr. J. W. Ewart, the third senior horticultural officer, was 
on leave, and was later transferred temporarily to the Dept, 
of Agriculture, Gold Coast. Mr. M. R. Henderson, Curator 
of the Herbarium, was evacuated from Singapore with the 
Dept, of Information, and subsequently worked in the 
herbarium of the National Botanic Gardens, Kirstenbosch, 
South Africa. Messrs R. E. Holttum and E. J. H. Comer 
remained in Singapore during the Japanese occupation; also 
Dr. C. X. Furtado, Assistant Botanist. 

At the time of the Japanese attack on Singapore, 
fighting ceased on a line about half a mile from the Gardens 
boundary. Part of the Gardens was occupied by defending 
troops, and a considerable number of small shells were fired 
by the Japanese into the Gardens. Most of these exploded 
m tree-tops, and caused some casualties later among the 
trees. A few small trees were damaged owing to the 
digging of trenches and other operations, but on the whole 
the woody plants of the Gardens suffered little serious 
damage. The Director's house had a direct hit from a 
shell, and the Gardens Store was slightly damaged by a 
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bomb which exploded 20 yards away. The offices and 
herbarium were undamaged. The local Gardens staff 
nearly all remained at their quarters, where they had good 
shelters: three or four of them suffered minor injuries. 

Three days after the Japanese occupation, Professor 
Hidezo Tanakadate, of Tohoku Imperial University, 
assumed control of the Gardens. He asked Mr. Holttum to 
remain in executive charge, and to resume all normal 
horticultural work. The Japanese military required the 
supply of some ornamental plants, but only such as were 
easily propagated. Professor Tanakadate and his successors 
took energetic steps to see that the Gardens were not in any 
way despoiled by the Japanese military; and the same 
action was also taken with regard to the Nature Reserves 
m Singapore Island under the control of the Gardens. 
Prof. Tanakadate arranged for the Botanic Gardens and 
Raffles Museum to form a single Department under the 
Municipality of Singapore, with head office at the Museum. 
In Sept. 1942 the Marquis Yoshichika Tokugawa assumed 
the office of Honorary President of the Museum and 
Garden^; this he held until his departure for Japan in the 
middle of 1944. 

In December 1942 Professor Kwan Koriba, Professor of 
Botany at the Imperial University of Kyoto, was appointed 
Director of the Gardens. Thereafter Mr. Holttum ceased 
to have responsibility for garden work, but unofficially 
both he and Mr. Comer remained in constant touch 
with the local staff and advised them m their work. Garden 
work continued throughout the Japanese occupation, but 
greatly deteriorated for various reasons. More than half 
the outdoor staff (49 men) were sent by the Japanese 
military to work in the Siam-Burma railway; some of those 
remaining were taken for planting experimental crops of 
medicinal, fibre and dye plants m the adjoining Tyersall 
estate, and latterly all spent part of their working time in 
food production; tools also were gradually reduced both in 
number and quality. Fortunately the motor mowers were 
maintained in good running order throughout, so that the 
grass of the main lawns never got out of hand. Many 
outlying parts of the Gardens were neglected and be cam e 
overgrown, and there were considerable losses in some 
collections of smaller plants. Stocks of pot plants were 
greatly reduced. 

Wages for local staff at the end of the Japanese 
occupation were less than double the wages of 1941, but 
prices gradually increased to about 500 times those of 1941, 
witii the exception of a small and diminishing fixed-price 
ration of rice, sugar and oil. Municipal employees, includ¬ 
ing those of the Gardens, were at a great disadvantage as 
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compared with persons employed directly by the Japanese 
military; but most of the Gardens staff, both indoor and 
outdoor, remained at their work. Had they not done so, 
the Gardens could not have been maintained as they were, 
nor so quickly rehabilitated in 1946. In this connection, 
special credit is due to Mr. Quan Ah Gun, Chief Clerk, 
and to Dr. Furtado. Of the men who were sent to work 
on the Siam-Burma railway, twenty-two lost their lives. 
These included both Indians and Malays. 

Prof. Koriba obtained permission for Messrs. Holttum 
and Corner to remain in the Gardens and continue their 
botanical work. Mr. Comer continued his researches on 
the larger fungi, and also made elaborate investigations of 
the development of flowers and fruits in various families 
of trees, from the appearance of the first floral mdiments 
to ripe fruits and seeds. Mr. Holttum spent most of his 
time preparing new descriptions of Malay Peninsula repre¬ 
sentatives of the following groups: Ferns, Orchidaceae, 
Zingiberaceae, Marantaceae, Gramineae, Cyperaceae. 

The Herbarium remained intact (except for the loss 
of some specimens on loan in Germany) and also the library. 
All the Japanese scientific officers concerned were insistent 
that the Herbarium and library (as also the collections at 
the Raffles Museum) should be preserved as part of the 
cultural heritage of Malaya, and on this basis the British 
staff cooperated with them. We should like to express our 
gratitude to Professor Koriba and others concerned for the 
disinterested way in which they carried out their duties, 
and also for much personal courtesy and kindliness. 
Professor Koriba himself carried out a research into the 
growth-behaviour of some Malayan trees. 

From September 1945 to March 1946, under the British 
Military Administration, the Gardens were under the care 
of Dr. Gilbert Arehey (Director of the Auckland Museum, 
New Zealand), who was responsible for Monuments, Fine 
Arts and Archives. Mr. Holttum left for England on 
September 18th. Mr. Corner remained in Singapore in 
immediate charge of the Gardens until November 11th. 
Mr. J. W. Ewart returned soon afterwards and had charge 
of the Gardens until the return of Mr. M. R. Henderson 
in January 1946. Mr. Addison returned to take charge 
of horticultural work in April 1946, Mr. Ewart being 
appointed to undertake the duties of Agricultural Officer, 
Singapore. Mr. Holttum 1 'etumed to duty as Director in 
May 1946. 
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Mr. J. C. Nauen 

John Charles Nauen came to Singapore in July 1935 
as an Assistant Curator of the Gardens. He had previously 
3 orved seven years in Bermuda after completing his 
training as a Student Gardener at Kew. He remained in 
Singapore until July 1939, when he was placed in charge 
of the Waterfall Gardens, Penang. When the Japanese 
attacked Malaya in December 1941, Mr. Nauen was 
mobilized as Sergeant in the Penang Volunteer Force, and 
as such was taken prisoner in Singapore in February 1942. 
He was subsequently sent to work on the Siam-Burma 
railway, where he died as a result of blood poisoning in 
October 1943. 

Mr. Nauen was an officer of outstanding ability; and as 
a man he was held in affection and esteem by all who knew 
him. He had a very wide knowledge of garden plants and 
their management, excellent judgment in their use and 
arrangement, and a great gift in garden design. He 
devoted much thought to his administrative work and to the 
welfare and training of those who worked under him. He 
helped considerably to raise the standard of horticultural 
work in the Gardens both at Singapore and Penang. He 
devoted much time and thought to the roadside trees of 
Singapore. He helped to found a Gardening Society in 
Singapore, and did good service as its first Secretary. He 
was the leading spirit in the organization of the Society’s 
Flower Shows, which were a stimulus to professional and 
amateur growers alike. His alert mind, his sense of 
humour, his human sympathy, and his integrity of purpose 
are the characters by which we remember him. His 
untimely death is a great loss to Malaya. 
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NEW SPECIES OP VASCULAR PLANTS PROM THE 
MALAY PENINSULA 

By R. E. Holttum 

During a survey of the ferns, orchids, grasses and 
Cyperaceae of the Malay Peninsula, based on all specimens 
in the Singapore herbarium, a number of undescribed 
species were found. These are described below. It is 
hoped that full revised accounts of all these families, as 
represented in the Malay Peninsula, will be published later. 
Various changes of names, found necessary during the work, 
are also here published. 


FILICALES 

Schizaea paueijuga Holtt., sp. nov. 

Rhtzoma parvum, apice pilis tenuibus brunneis c. 1%' 
mm. longis vestitum; frondes simplices, c. 8-20 cm. longae, 
basi teretae, supra basin sensim in laminam angustissimam 
eostatam transientes, haud 1 mm. latae, apice 2-5 lobos 
feriiles 7-15 mm. longos ferentes; lobi fertiles margine 
glabri, sporangia biseriata pilis brunneis intermixta 
ferentes. 

Typus: Kedah Peak, alt. 3000 ped., S.F.N. 1098, leg. 
Md. Haniff. 

This plant has the aspect of a small S. digitata, with a 
distinctly costate but very narrow blade, and the fertile 
lobes apparently digitately arranged. The lobes are also 
very like those of S. digitata in appearance, but they have 
only two rows of sporangia and the sporangia are accom¬ 
panied by hairs as in S. dichotoma. It is thus somewhat 
intermediate between S. digitata and S. dichotoma (nearer 
the latter) but has fronds no wider than those of S. ma- 
laccana. It has the rhizome-hairs of D. digitata. 

Phymatodes subfascia la Holtt., sp. nov. 

Rhizoma breve, c. 2 mm. diametro, frondes confertas 
ferens; paleae haud 3 mm. longae, basi haud 1 mm. latae, 
margines pilis brevibus paucis instructae, tenues, rufo- 
brunneae. Stipites haud basi anguste decurrente frondis 
distincti, ad summum 2 cm. longi. Frondes tenuiter cori- 
aceae, ad 20 cm. longae et 12 latae, oblanceolatae, apice 
obtusae vel rotundatae, margine manifeste serrulatae, dentes 
3-4 mm. dissiti, venae obscurae. Sori in seriebus irregular- 
ibus 1-4 inter costam et marginem dispositi, sori bini in 
serie quoque inter venas adjacentes, non immersi, parvi sed 
interdum contigui; frondes steriles fertilibus similes, paucae. 
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TYPUS: Fraser’s Hill, S.F.N. 21559, leg. Holttum. 

This species is near Polypodix- m subspat sum Baker 
(Sumatra) but differs in the much closer hardly stalked 
fronds, the much more distinctly toothed edges, and smaller 
sori in more series on larger fronds. 

Grammitis crispatula iloltt., sp. nov. 

Paleae rhizomatis angustac, acutae, 2 mm. longae, 
pallide brunneae, integrae. Stipiies c. 1 cm. longi, pilis 
ruffs confertis patentibus Va mm. longis vestiti. Frondes 
tenues, 4-10 cm. longae, 6-8 mm. latae, basi abrupte 
angustatae, apicem veisus sensim angustatae, apice obtusae, 
marginibus omnino crispatulis, utroque latere pilis brevis- 
simis patentibus vestitae. Venae unifurcatae, rami mae- 
quales, ramus acroscopicus brevior, cum costa parallelus, 
ramus basiscopicus longior, patens, marginem non attin- 
gens; sori ramos acroscopicos venarum occupantes, prope 
costam, non contigui. 

Typus: Perak, Maxwell’s Hill, 3300 ped. alt., S.F.N. 
12705, leg. Burkill, 6 March 1924. 

This species is characterized by its shot! hairs and 
simple basal vein-branch. 

Ctenopteris sparsipilosa Holtt., sp. nov. 

Rhizoma breve, erectum, frondes fasciculatas ferens; 
paleae angustae integrae, pallide brunneae, ad 4 mm. longae. 
Frondes brevissime stipitatae, 7-15 cm. longae, 4-7 mm. 
latae, apicem et basin versus sensim angustatae, dimidio 
costam versus pinnatifidae, costa pilis brevibus adspersis 
pallidis (vel ruffs ?) instructa; lobi laminae basi 2-2% mm. 
lati, obtuse triangulares vel semi-elliptici, integri; venae 
unifurcatae; sori in ramis acroscopicis venarum positi, 
elliptici (receptaculum elongatum), leviter immersi, 
sporangia nuda. 

Typus: Gunong Brinchang, alt. 6000 ped., S.F.N. 
23522, leg. Holttum. 

Near Polypcdium subpinnatifidum, Bl. of Java, Sumatra 
and Borneo, differing in the absence of spreading hairs on 
the frond, in broader fronds, with the lower edges of the 
lobes never revolute, distinctly elongate sori and non-setose 
sporangia. 

Thelypteris herbacea Holtt, sp. nov. 

Caudex brevis, erectus. Stipites fasciculati, ad 30 cm. 
longi, tenues, basi excepta pallidi, ex toto capillis mollis 
pallidis brevibus vestiti; squamae breves, angustae, fere 
nigrae, mox deciduae, raro in frondibus adultis persistentes. 
Lamina fere ad 35 cm. longa et 13 cm. lata, pinnae liberae 
fere 15-jugatae, inter se distantes c. 2.5 cm., infimae 


Gardens Bulletin, S. 



269 


deflexae sed non reductae; pinnae maximae c. 7 cm. longae 
et 13 mm. latae, acuminatae, sessiles, margine 3/4 ad 
costam lobatae; lobi oblongi, obtusi, mtegri, 2-5-3 mm. lati; 
lobus infimus acroscopicus leviter elongatus et interdum ad 
costam incisus; textura laminae tenuis, herbacea; color in 
sicco pallide olivaceus; rachis straminea, supra dense pilis 
brevibus, infra pilis patentibus pallidis paucioribus vestitae; 
lostae supra pilis crassulis pallidis appiessis vestitae, pih 
similes super venas et margines adspersi; costae infra pilis 
brevioribus, tenuioribus, patentibus, pallidis vestitae; pili 
pauci similes venas adspersi; glandulae nullae. Venulae in 
lobis simplicis, 4-5-jugatae, pallidae, utrinque distincte 
elevatae; son in medio venarum aut leviter infra medium; 
indusia reniformia, brunnea, persistentia, pilis rigidis 
pallidis paucis instrueta. 

Typtjs: G. Tahan, S. Reriang, alt. 3000-3500 ped., 

S. F.N. 20571, leg. Holitum. Also G. Tahan, Wray’s Camp, 
Ridley 16212; G. Padang (Trengganu), 4000 ft., Moysey 
s.n. 26.6.1937. 

This is most nearly related to Dryopterls pedinifomm 
C. Chr. but differs in the scales on the stipe being smaller, 
darker and not persistent, the pinnae smaller but with 
broader blunt segments, the surfaces not glandular. It is 
possible however that T. herbacea may exist in two varieties, 
one with glands and one without, like D. pectiniformis. 

T. herbacea differs from D. viscosa (J. Sm.) C. Chr. in 
the pale stipes and rachis, deciduous scales, thinner texture 
of the lamina and absence of superficial yellow glands. 

Cyclosorus ecallosus Holtt., sp. nov. 

Caudex brevis repens; stipites fasciculati, basin versus 
squamulis angustis brunneis vestiti, cetera glabri, ad 100 
cm. longi. Lamina 100 cm. longa et ultra, 45 cm. lata. 
Pinnae multijugatae, sessiles; pinnae infimae 2- vel 3- 
jugatae haud 2 cm. longae, basi acroscopica valde auri- 
culatae; pinnae subbasales basin versus leviter angustatae, 
basi acroscopica auriculatae (auriculae magnae, lobatae); 
pinnae mediales et superiores basi truncatae vel late 
cuneatae, maximae c. 28 cm. longae et 2-5 cm. latae, apice 
longe acuminatae, margine dimidio costam versus incisae; 
lobi fere recti, patentes, truncati, apicem versus leviter 
dentati, basi c. 5 mm. lati; textura laminae tenuis, in sicco 
subtus verruculosa; rachis et costae supra hirsutae, lamina 
cetera glabra; venulae 7-10-jugatae, subtus pallidae et 
valde prominentes, infimae solum anastomosantes, vena 
excurrens recta, ad basin membranae sinus terminata; 
venulae sub-basales latera membranae attingentes, ceterae 
ad marginem liberam lobi terminatae; sori inframediales, 
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in ordinibus duobus cum costulis parallelis; indusia per- 
aistentia, integra. 

Typus: Pahang, Cameron Highlands, alt. 5000 ped., 
S.F.N. 31294, leg. Holttum. Also same locality, S.F.N. 
23427, leg. Holttum. This is closely allied to C. trimcalus 
(Poir.) Farw., agreeing in texture and vcrrucose character 
of the lamina, in the sori arranged in two parallel rows near 
the costules, and in pubescence. It differs in having the 
few lower pinnae prominently auricled on the upper base, 
with 2 or 3 pairs of greatly reduced pinnae below them, 
and no small auricles on the stipe, and in having only one 
pair of veins truly anastomosing, the next pair meeting the 
sides of the sinus-membrane which is somewhat longer than 
in C. truncatns. 

Elaphoglossum peninsulare Holtt., sp. nov. 

Rhizoma breve, c. 5 mm. diam.; paleae fusco-brunneae, 
angustae, acuminatae, marginibus irregulariter dentatis vel 
lobatis. Stipites frondium sterilium supra articulationem 
nulli, infra articulationem 10-15 mm. longi; stipites fron¬ 
dium fertilium 7-15 cm. longi, in juventute den$e paleacei. 
Frondes steriles coriaceae, ad 40 cm. longae et 6.5 cm. latae, 
oblanceolatae, basin versus sensim angustatae, apice ob- 
tusae, margine non cartilagineae, infra in juventute 
paleaceae, paleae costales eis rhizomatis similes sed minores, 
paleae paginae minutae, stellatae, multiradiatae. Frondes 
fertiles quam sterilibus breviores, 17-3-7 cm. latao. 

Typus: Patani (Lower Siam), Betong, Ban Chanaka, 
210-350 m. alt., leg. Eryl Smith 2021, 9 August 1923. Also: 
Penang Hill 2000 ft., Holttum s.n. 6.1.1937; Richmond Pool, 
Ridley s.n. 1898. Pahang, Tahan River, Ridley s.n. 1891. 

This species grows with E. melanostictum (Bl.) Moore 
on Penang Hill and is rarely fertile. It is easily dis¬ 
tinguishable from E. melanostictum by its broader fronds, 
more abruptly narrowed to the bluntly pointed apex, and 
m its thicker texture. The scales on the lower surface 
are also more conspicuously stellate, and the fertile fronds 
very much wider than those of E. melanostictum (which 
are only 1 cm. wide). 

Elaphoglossum brevifolium Holtt., sp. nov. 

Rhizoma paleaceum ei E. caUifolii simile; stipites fron¬ 
dium sterilium 4-12 cm. longi, frondium fertilium 20-25 cm. 
longi, infra laminam anguste alati, in juventute paleacei, 
paleae partim eis rhizomatis similes, partim parvulae irre- 
gulares. Frondes steriles crasse camosae, 8-12 cm. longae, 
3'5—6 cm. latae, basi anguste cuneatae, apice obtusae, mar¬ 
ginibus Vi mm. latis pellucidis, frondes juveniles infra 
paleis minutis irregulariter stellatis adspersis instructae. 
Frondes fertiles 8-10 cm. longae, 2-3 cm. latae. 
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Typus: Pahang, G. Tahan, alt. 4500 ped., S.F.N. 
20750, leg. Holttum, 2 September 1928. 

This species has been found on G. Tahan by two other 
collectors, and a small specimen also on G. Batu Puteh 
(Main Range, Perak) at 4500-6000 ft. The short broad 
blunt fleshy fronds with very conspicuous cartilaginous 
edge, and the very long stipes of the fertile fronds are 
characteristic. 

Bolbitis singaporensis Holtt., sp. nov. 

B. quoyanae affinis, differt: pinnis crenatis vel paululo 
lobatis, basi antice late cuneatis plerumque auriculatis, 
postice angustioribus, rotundatis; venulis areolas costales 
et costulares formantibus, areolis ceteris paucis, interdum 
nullis; costulis maxime 6 mm. dissitis. 

Rhizome creeping, the apex bearing thin narrow dull 
brown scales c. 5 mm. long. Stipes close together, green 
when living, pale when dry, bearing scattered scales 
throughout, to about 25 cm. long in sterile and 40 cm. in 
fertile fronds. Lamina of sterile frond, to about 45 cm. 
long and 20 cm. wide, pinnae about 12 pairs below the 
narrowly deltoid lobed pinnatifid apical portion; lowest 
pinnae slightly shorter than those next above, hardly 
stalked, subequally cuneate at the base; remaining pinnae 
to about 13 by 2-5 cm., subtruncate or broadly cuneate and 
usually slightly auricled on the anterior base, rather 
narrowly rounded on the posterior side, the margins crenate 
or shallowly lobed, the crenations or lobes entire except 
for a single (usually small) tooth often present in the 
sinuses; texture firm-herbaceous, drying rather dark 
olivaceous, the smaller veins not clearly raised on either 
surface; costules 5-6 mm. apart, at about 60° to the costa, 
straight; veins forming a regular series of costal areoles 
and usually a few costular areoles, with at most one other 
series of areoles between those of adjacent costules; in the 
distal part of some pinnae all veins free except for the 
costal areoles. Fertile fronds with about 10 pairs of 
pinnae, pinnae to about 6-5 cm. long and 8 mm. wide, the 
margins entire or crenate, the apex blunt, veins as in the 
sterile fronds but much closer together, bearing sporangia 
throughout, the sporangia filling the whole lower surface 
at maturity. 

Type: Bukit Timah, Singapore, Hullett s.n., March 
1882 (2 sheets). 

This is intermediate between Bolbitis qnoyama and 
Egenolfia appendiculata. It has only been collected in one 
valley on Bukit Timah, where both these species grow, on 
granite rocks in the stream bed. 
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Dryopteris (§ Polystichopsis) Haniffli Holtt., sp. nov. Fig. 1. 

Caudex brevis terrestris. Stipite « fasciculati, ad 70 
cm. longi, dimidio basin versus squamulis angustis integris 
castaneis vel fuscis, ad 15 mm. longis et 1^4 nun. latis dense 
vestiti, squamae in dimidio superiore breviores, angustiores, 
t'usciores, in frondibus senescentibus plerumque deciduae. 
Lamina ad 55 cm. longa et 40 cm. lata, copioso tripinnata, 
basi quadripinnata, deltoidea; pinnae infimae maximae, 
pinnulae earum basiscopicae infimae quam soquentibus haud 
longiores. Pinnae injimac ad 22 cm. longae et 9 cm. latae, 
pinnulae maximae ad 6 cm. longae et 2 cm. latae, foliolae 
ordinis tertii ad 2 cm. longae et 6 mm. latae, foliolae ordinis 




Fig. 1. Dryopteris Haniffii: a pinnule and a tertiary leaflet 
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quarti, lobique maximi pinnarum superiorum, ad 8 mm. 
longae et 2 m latae; foliolae vel lobi ultimi acuti, apice 
dentibus 1-3 brevibus rigidis instructae. Textura laminae 
subcoriacea; color supra in vivo atroviridis, nitens, in sicco 
atro-olivaceus; rachides, costae, laminaque squamulis angus- 
lissimis (plerumque filiformibus) adspersis vestiti. Venae 
in foliolis pinnatae, venulae furcatae (interdum bis fur- 
catae); sort in ramulis acroscopicis sedentes, teiminales; 
mdusia non visa. 

Typus: Pahang, Cameron Highlands, Brinchang, alt. 
5000 ped., S.F.N. 31286, leg. Holttum. Also G. Kei'bau, alt. 
6000 ft., leg. Haniff no. 4038. 

This beautiful species is evidently allied to Aspiclium 
carvifolium Kze., but differs in its much more finely dis¬ 
sected condition, with very narrow leaflets. It was first 
collected in 1909 by the late Mohamed Haniff, Overseer of 
the Waterfall Gardens, Penang, and I name it to perpetuate 
his memory as a discriminating collector of ferns, and as a 
keen field botanist from whom I learnt much. 

Athyrium angustisquamatum Holtt., sp. nov. 

Rhizoma erectum, apice squamis linearibus ad 2 cm. 
longis haud Ys mm. latis brunneis nitidis leviter undulatis 
apicem versus dentatis dense vestitum. Stipites c. 45 cm. 
longi, basin versus nigrescentes, apicem versus in vivo 
virides, basin versus squamulis angustis dense vestiti, supra 
basin sparse squamati. Lamina bipinnata-tripinnatifida, 
c. 85 cm. longa et 70 cm. lata; pinnae infimae 30 cm. longae, 
stipitibus 5 cm. longis instructi; pinnae maximae 40 cm. 
longae et 16 cm. latae, stipitibus 2-5 cm. longis instructi; 
pinnulae plerumque altemae, pinnulae liberae c. 16-jugatae, 
infimae leviter reductae. maximae c. 9 cm. longae et 2-4 cm. 
latae, subsessiles, basi fere aequaliter truncatae (superiores 
late cuneatae), apice breviter acuminatae, dentatae, margine 
4/5 costulam versus lobatae; lobi leviter obliqui, c. 5 mm. 
lati, apice truncati vel rotundati, subintegri vel leviter 
crenatoserrati, sinubus angustis separati; rachides, costae, 
costulae, venaeque subtus squamulis angustis pallidis valde 
dentatis adspersis instructae, pagina supra glabra; textura 
laminae herbacea, color in sicco olivaceus; venae in lobis ad 
7-jugatae, simplices, rarissime furcatae, obliquae; sori 
minuti, ad basin venarum sedentes, rotundati; recepta- 
culum leviter elevatum; indusium non visum. 

Typus: Selangor, Ginting Simpak, alt. 2500 ped., 
S.F.N. 37359 leg. Holttum. 

This species has the aspect of a bipinnate species such 
as A. latisquamatum Holtt. or A. proeumbens Holtt., but 
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differs most strikingly in the long very narrow medium 
brown shining scales, and in the very small sori. Only one 
fertile frond was found, and the sori are rather old. 

Taenitis dimorpha Holtt., sp. nov. 

Frondes ste riles semper simplices, lamina ad 40 cm. 
longa et 4-5 cm. lata, stipites plerumque 10-20 cm. longi; 
trondes ferities longe stipitatae, plerumque trifoliatas vel 
pinnatae, pinnae ad 4-jugatae, plerumque 20-30 cm. longae 
et 8-10 mm. latae. 

Typus: G. Muntahak, Johore, alt. 2000 ped., S.F.N. 
17399, leg. Holttum. 

This species is closely allied to the variable T. blech- 
noides, but the latter always has pinnate sterile fronds on 
well grown plants, and there is never such a difference in 
width between fertile and sterile fronds. T. dimorpha has 
been found at several localities in Johore, Malacca, Selangor 
and Pahang, and seems quite distinct; but it grows in the 
same places as T. blechnoides and the two should be com¬ 
pared in the field. 

Yittaria angustissima Holtt., sp. nov. 

Rhizomci breve, repens, paleis 2-3 mm. longis integris 
anguste acuminatis dense vestitum. Frondes confertae, 3-9 
cm. longae et 1 mm. latae, basin versus sensim angustatae; 
costa supra leviter caniculata, infra plana; sori interdum 
unilaterales, interdum bilaterales, fere apicem et basin 
frondis attingentes, submarginales, prof unde immersi; 
cellulae extremae paraphysium obovoideae latitudine longi- 
tudine aequales. 

Typus: Pahang, Fraser’s Hill, alt. 4000 ped., leg. 
G. E. Carr, March 1929. Also same locality, S.F.N. 8835, 
Burkill & Hoittum. 

This species is evidently allied to V. parvula Bory 
(V. lloydiifolia Racib.) of Java, but is even smaller, and 
differs in its smaller hair-pointed scales and in the fact 
that many fronds have sori on one edge of the lamina only. 
In the fronds which have one sorus only, the non-soriferous 
half of the lamina is evenly attenuated to the thin margin; 
where both edges are fertile, the appearance is much as in 
V. angustifolia Bl., the middle area between the sori almost 
flat on the lower surface, distinctly narrower than the full 
width of the frond, its edges raised somewhat when the 
sorus is fully mature with many ripe sporangia. 
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ORCHIDACEAE 

Acriopsis Carrii Holtt., sp. nov. 

A. javanica afBnis, differt: foliis ad 30 cm. longis et 
1 cm. latis; inflorescentia ad 40 cm. longa, ramis pluribus 
(ad 12), rigide patentibus, brevioribus (5-12 cm. longis); 
floribus immaculatis; labello albo, gynostemium viride, 
cucullo brachiaque albescentibus; sepalis petalisque pallide 
flavescentibus; lamina labelli 31/2 mm. longa, basin 11/2 mm. 
lata, supra basin fere ad 1 mm. angustata, apice reflexa, 
emarginata, carinis li/o mm. longis. 

Typus: Gua Musang, Kelantan, 400 ft, leg. C. E. 
Carr, no. 135. 

Also collected at Gua Musang by Henderson, by the 
Sungei Galas, on Platycerium Ridleyi (fern), epiphytic on 
a Dipterocarpus tree by the river (S.F.N. 22623); also at 
Bator, Kelantan by Haniff & Nur (S.F.N. 12054). 

Anoectochilus duplex Iloltt., sp. nov. 

Herba c. 10 cm. alta; lamina folii ad 3-5 cm. longa, 
2-1 cm. lata, ovata, brevissime acuta, viridis, petiolus cum 
vagina ad 2 cm. longus; scapus brevissimus; rachis brevis, 
pubescens, 3-5 flores f erens; bracteae pilis longis adspersis 
vestitae, ad 11 mm. longae, quam ovarium breviores; 
sepalum dorsale 5 mm. longum, late ovatum, obtusum; 
petalu tenuia, sepalo dorsali agglutinata; sepala lateralia 
basi valde concava, basin labelli amplectentia, 9 mm. longa; 
labellum 12 mm. longum, in basi saccata medio carinatum, 
utrinque glandulis duabus instructum; lobi laterales nulli; 
unguis angusta, marginibus inflexis contiguis, extus 
utrinque lamellam dupliciter pectinatam ferens, dentes 
ordinis primi 4, 2-3 mm. longae, ordinis secundi minores; 
lamella extrema labelli bilobata, lobi 61/2 mm. longi, 4 mm. 
lati; gynostemium 41/0 mm. altum, rostelio lato incluso, facie 
inferiore prope stigmata alis duobus parvis triangularibus 
instructum. 

Typus: Semangkok Pass, leg. W. S. Napier, 

February 1904. 

Also collected at Fraser’s Hill by Burkill & Holttum 
(F.D. 7803); flowers greenish, blade of lip white. Differs 
from all other known species of Anoectochilus in the double 
row of teeth on the flange of the claw of the lip, and also 
from other Peninsula species in the short upper sepal. 

Ascocentrum micrantlium (Lindl.) Holtt., comb. nov. 

Basinym: Saccolabium micranthum Lindl., Gen. et Sp. 

Orch. 220. 1833. 
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Synonyms: Cleisostoma micranthvm King & Pantl., 
Ann. Calc. 8: 234, pi. 312. 1898. 

Saccolabium fissum Ridl., J. Linn. Soc. 32: 361. 1896. 

There is a drawing of Ridley’s species at Singapore, 
and I have examined the type specimen. I cannot see that 
it differs from Pantling’s drawing. It does not belong to 
the genus Cleisostoma (now called Pomatocalpa), having no 
appendage in the back of the lip. If the flowers were much 
enlarged, the species would be placed in the genus Vanda. 
1 am not sure that it is properly placed in Ascocentvum, 
but can find no other genus for it. 

Bulbophyllum (§ Micromonanthe) nigromaculatum Holtt., 
sp. nov. Fig. 2. 

B. tenuifolio Lindl. affinis, differt: pseudobulbis 
majoribus (1-5 cm. longis) non angulatis; sepalis multo 
longioribus (9-10 mm. longis), sepalis lateralibus obscure 
purpureo-striatis, sepalo dorsale venulis 3 viridibus in- 
structo; petalis margine maculis nigris 3 omatis; labello 
majore (7 mm. longo), basin versus atropurpureo ? basi 
infra papilloso. 




Fig. 2. Bulbophyllum nigromaculatum: plant; flower in face and 
oblique view; base of lip from below. 

Pseudobulbs almost touching, ovoid, to 1-5 cm. long, 
flushed with purple; leaf to 6 by 1-5 cm., hardly stalked, 
base flushed with purple; scape 2 cm. long, pedicel 3-5 cm.; 
sepals pale green, laterals slightly flushed with purple along 
the veins, upper with 3 green veins, all 9-10 mm. long, 
41/2-5 mm. wide, abruptly short-pointed; petals 3 mm. long, 
nearly circular, pale yellow with apical black spot and a 
smaller one on each side of it; lip bent at right angles 
close to the base, 7 mm. long, 3 mm. wide, tongue-shaped, 
base dark purplish with a yellow median groove, apex 
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yellow with purple spots, lower surface purple, papillose 
near base; column green, anther with arms on each side of 
it yellow, arms as tall as anther; column-foot flushed with 
purple, with a free curved end bearing the lip. 

TYPE: Cameron Highlands, 4800 ft. alt., leg. Holttum, 
August 1946. 

Calanthe cleistogama Holtt., sp. nov. 

Folia ignota; flores non aperti; sepala viridi-flaves- 
centia, c. 8 mm. longa, 3 y 2 mm. lata, brevissimemucronata; 
petala similia, flavescentia, leviter breviores; labellum 
flavum, 9 mm. longum, calcare incluso; calcar 2-5 mm. 
longum; lamina labelli 4 mm. longa, integra, valde concava, 
apice marginibus elevatis, 3 y 2 mm. lata, breviter acuta; 
gynostemium album. 

TypuS: Fraser’s Hill, leg. C. E. Carr. 

The above description is based on flowers in alcohol 
and colour notes made by the collector. The only other 
Malayan species of Calanthe with flowers of comparable 
size is C. Foerstermannii. 

Calanthe johorensis Holtt., sp. nov. 

Folii lamina ad 70 cm. longa, 8 cm. lata, petiolus cum 
vagina c. 20 cm. longus; scapus c. 80 cm. longus, rachis 
ad 30 cm., multiflora; bracteae c. 2-5 cm. longae, caducae; 
pedicellus cum ovario c. 1 cm. longus; flores albi; sepala 
1 cm. longa, 6 mm. lata, breviter acuta, petala, 4 mm. lata, 
oblonga, obtusa; calcar labelli 11 mm. longum, rectum, 
clavatum, angulum 30° cum ovario faciens; lamina labelli 
. trilobata, lobi laterales parvi, auriculiformes, ad basin 
laminae positi, lobus intermedius oblongus, c. 414 mm. 
longus et 2y 2 mm. latus, basin versus costis 3 haud elevatis 
instructus, apicem versus reflexus, leviter concavus, apice 
bilobus, lobi rotundati, 1/2 mm- longi. 

Typus: Johore, G. Panti, leg. C. E. Carr, November 
1932. 

The very long inflorescence of pure white flowers is 
distinctive among Peninsula species of Calanthe with 
caducous bracts. 

Camarotis adnata (Ridl.) Holtt., comb. nov. 

Basinym: Sarcochilus adnatus Ridl., J. Linn. Soc. 
32 : 373. 1896. 

Synonym: Saccolabium adnatum Ridl., Flora Mai. Pen. 

4: 174. 1924. 

I have examined the type specimen; it is undoubtedly 
a Camarotis, and distinct from all other species known 
to me. 
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Coelogyne (§ Longifoliae) stipitibulbum Holtt., sp. nov. 

Pseudobulbi 2-3 cm. dissiti, ad 6 cm. longi, 2 Vi cm. 
lati, basi stipitiformes, supra medium dilatati, obtuse 4- 
angulati, demum longitudinaliter corrugati; folia 2, ad 15 
cm. longa et 3 cm. lata, basi in petiolum 2 cm. longum 
angustata, margine crispata; scapus 6-10 cm. longus, com- 
pressus, 2-2V> mm. latus, rachis demum 30 cm. vel ultra 
longa, intemodia c. 10 mm. longa, bracteae 2-5-2-8 cm. 
longae; /lores omnino pallide salmonei; sepal am dorsale 
2-6-2-9 cm. longum, 10 mm. latum; petala 2 mm. lata; 
labellum 2-3 cm. longum, lobi laterales erecti, antice breviter 
rotundati, quam lobo intermedio multo breviores, lobus 
intermedius 1-5 cm. longus, 8 mm. latus, leviter convexus, 
anguste elllipticus, apice acutus, carinis duabus levibus 
humilibus usque ad dimidium lobi extensis instructus; 
(fynostemium quam lobis lateralibus labelli brevius, apice 
late alatum, truncatum. 

Type : Cameron Highlands, S.F.N. 23284, leg. Holttum 
& Henderson. 

This species is closely allied to C. carnea, but differs in 
stalked pseudobulbs thickened in the upper half, larger 
flowers with differently shaped midlobe and proportionately 
shorter sidelobes and column. 

Corybas caudatus Holtt., sp. nov. 

Folia cordata, acuta, c. 18 mm. longa et 12 mm. lata, 
pallide viridia, margine non crispata; flos c. 2 cm. alta, 
ovario 4 mm. longo incluso; sepalum dorsale album, rubro- 
striatum, basi erectum, 3 mm. latum, apicem versus hori- 
zontale, leviter cucullatum, 7 mm. latum, apice rotundatum, - 
in caudam 3-4 mm. longam abrupte productum, margine 
prope caudam leviter irrcgulariter dentatum; sepala later- 
alia petalaque rubra, basin versus alba, 3-3-5 cm. longa; 
labellum album, rubrostriatum, basi erectum, marginibus 
cucullum sepali dorsalis fere attingens, medio abrupte 
recurvum, margine alba fimbriata fere circulum formante, 
15 mm. latum, fimbriae ad 2 J /o mm. longae; calcaria 4 mm. 
longa, supra rubra. 

Typus: G. Tahan, leg. E. J. H. Corner, 1937. 

This species is similar to C. pictus in its long lateral 
sepals and petal, but differs in (1) leaf not crisped, (2) 
caudate apex of dorsal sepal, (3) longer fringe on the lip. 

Cystopus macranthus (Hk. fil.) Holtt., comb. nov. 

Basinym: Odontoehilus macranthus Hk. f., F.B.I. 6: 
98. 1890. Ic. PI., t. 2161. 

Synonym: Anoectochilns macranthus Ridl., Mat. FL 
M.P. Is 215. 1907. 
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As pointed out by Ridley, this species is a true 
Cystopus, which genus is maintained by J. J. Smith, being 
distinguished from Anoectochilus by having the two stigmas 
united. C. macranthus differs from most species of 
Cystopus by lacking a toothed flange on either side of the 
claw of the lip. 

Cystorchis gracilis (Hk. f.) Holtt., comb. nov. 

Basinym: Goodyem gracilis Hk. f., F.B.I. 6: 112.1890. 

Ic. PI. t. 2183. 

In typical Cystorchis the spur of the lip has a vesicle 
on each side at the base, each vesicle containing a gland. 
In C. gracilis , the spur is not elongated beyond the vesicles, 
which coalesce, giving a saccate structure containing two 
glands, as in C. aberrans J.J.S. (Bull. Buitenz. Ser. 3, 5: 
22. 1922), which may be conspeciflc with C. gracilis. 
Otherwise the flowers are like Cystorchis, not like Goodyera, 
which has hairs in the base of the lip. 

Dendrobium (§ Calcarifera) brinchangensis Holtt., sp. nov. 

Fig. 3. 

Pseudobvlbi ad 70 cm. longi, mternodia 2-214 cm. 
longa; folia maxima 13 cm. longa, prope basin 16 mmT lata, 
apicem versus sensim angustata, vaginae purpureo-suffusae; 
inflorescentiae (lores 1-3 ferentes; flores pallide lilacini, 
labello maculo flavo medio omato; sepalum dorsaXe 12 mm. 
longum, 6 mm. latum ; mentum 12 mm. longum, fere rectum; 
petala 12 mm. longa, 414 mm. lata, acuta; labellum cum 
apice pedis gynostemii junctum, calcar 5 mm. longum 
faciens, pars libera labelli 17 mm. longa, fere plana, lamina 
quam ungue paullo latior, 41/2 mm. lata, apice abrupte 
angustata, obtusa, basi carinis 2 humilibus V-forme con- 
venientibus instructs, conjunctio carinarum leviter elongata, 
libera, in ore calcaris posita. 



Fig. 3. Dendrobium brinchangensis: end of pseudobulb with one 
inflorescence; upper surface of free part of labellum; 
flower in face view. 
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Type : G. Brinchang, Cameron Highlands, S.F.N. 
23533, leg. Holttum. 

Allied to D. cornutum Hk. f. but differing in colour, 
in the equal length of upper sepal and mentum, the nearly 
flat lip with abrupt apex and longer closed spur. Found 
on three occasions on G. Brinchang, where it is common at 
5500-6000 ft., flowering in April, August and December. 

Dendrobium (§ Conostalix) melanochlamys Holtt., nom. nov. 

D. vittosulum Wall. apud. Hk. f., F.B.I. 5: 728. 1890. 
(Not D. viUosulum Lindl. 1852). 

Dendrochilum Blume. 

It is now usual to unite Platyclinis with this genus. 
Some of Ridley’s species of Platyclinis have not yet been 
transferred to Dendrochilum: the necessary new combina¬ 
tions are proposed below. 

Dendrochilum camosum (Ridl.) Holtt., comb. nov. 

Basinym: Platyclinis camosa Ridl., Journ. F.M.S. Mus. 
6: 56. 1915. 

Dendrochilum gramineum (Ridl.) Holtt., comb. nov. 

Basinym: Platyclinis graminea Ridl., Joum. F.M.S. 
Mus. 6: 57.1915. 

Dendrochilum lineare (Ridl.) Holtt., comb. nov. 

Basinym: Platyclinis linearis Ridl., J. Linn. Soc. 32: 
230. 1896. 

Eria (§ Hymeneria) davata Holtt., sp. nov. 

Pseudobulbi c. 4 cm. longi, 1 cm. diam., 2-foliati; folia 
c. 7 cm. longa, 1-4 cm. lata; inflorescentia erecta, 4 cm. 
longa, flores 8 ferens; bracteae pallide virides, 8 mm. longae, 
4 mm. latae; sepala petalaque alba, apice pallide rubra; 
sepalum dorsale 8 mm. longum, 314 nun. latum; sepala 
lateraXia cum pede gynostemii mentum 4 mm. longum 
formantia, mentum angulum 60° cum ovario faciens; 
labellum trilobatum, pallide rubrum, lobis lateralibus cari- 
nisque atropurpureis, latere visum e basi ad apicem cur- 
vatum, carinis 3 basin versus donatum, carina media in 
lobum intermedium products, in callo parvo semiorbiculare 
terminata; lobus intermedius apice recurvus, leviter emar- 
ginatus, medio carnosus, papillosus, parte camosa basin 
versus ampliata, ad basin labelli producta. 

Typus : Fraser’s Hill, leg. C. E. Carr, 1929. 

In habit this species resembles E. Maingayi, but differs 
in broader leaves and different colour and shape of flowers. 
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Habenaria sumatrana Schltr., var. major Holtt., var. nov. 

A speciei typica differt: floribus majoribus; sepalis 
petalisque 7-8 mm. longis; labello 12 mm. longo, basi viride 
6 mm. longa et 3 mm. lata, lamella alba abrupte ampliata, 

12 mm. lata, 3-lobata, lobis lateralibus angulo 60° patenti- 
bus. rhomboideis, 4 mm. latis, margine leviter dentatis, lobo 
intermedio obtuso, 2 mm. longo, 1 mm. lato, calcare 3 mm. 
longo. 

This variety is rather common in open places in Kedah. 
It should perhaps rank as a separate species; but further 
information about the variation of H. sumatrana is needed 
before this can be decided. The form of H. sumatrana 
described from Java by J. J. Smith seems to be larger 
than that common in Malaya, and perhaps comes between 
the latter and var. major. 

Kuhlhasseltia Carrii Iloltt., sp. nov. 

Planta florens c. 18 cm. alta; lamina folii c. 4 cm. 
longa, 14 mm. lata, elliptica, acuta, petiolus cum vagina 16 
mm. longus; scapus 11 cm. longus, breviter pubescens, 
bracteas steriles 3, ad 4 cm. longas, ferens; rachis brevis, 
flores 3 ferens; bracteae ad 9 mm. longae, marginibus hir- 
sutis, cetera glabrae; ovarium c. 10 mm. longum, pubescens; 
sepal tun (lot sale 8 mm. longum, glabrum; sepala lateralia 
basin labelli amplectentia; petala angusta, sepalo dorsali 
agglutmata; labellum 8 mm. longum, basi saccata 15 mm. 
alts, lamella bilobata, lobi patentes, 21/2 mm. longi, 

13 mm. lati. 

Typus : Fraser’s Hill, leg. C. E. Can*, November 1930. 

This has larger flowers than the other species of the 
genus, and much larger leaves/ 

Liparis (§ Platystylis) hirundo Holtt., sp. nov. Fig. 4. 

Pseudobulbi ovoidei, c. 6 mm. alti, 2-foliati; folii 
lamina ad 2 cm. longa, 5 mm. lata, elliptica, acuta, petiolus 
cum vagina infra articulum ad 6 mm. longus; inflorescentia 
ad 7 cm. longa, tenuissima, scapus brevis, anguste alatus; 
rachis anguste alata, flores c. 5 mm. dissiti, bracteae 2-3 
mm. longae; pedicellus cum ovario 5-6 mm. longus; sepala 
31/2 mm. longa, marginibus revolutis; sepala lateralia post 
labellum adjacentia, pro parte adjuneta; petala angustis- 
sima haud 2% mm. longa, reflexa; labellum 2% mm. 
longum, basi ad gynostemium adpressum, camosum, antice 
excavatum, cetera angulum 90° cum gynostemio faciens, 
prope basin abrupte ampliatum, fere oblongum, angulis 
basalibus leviter productis et recurvis, apicp brevissime 
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acutum; gynostemium 2Vo mm. longum, curvatum, utroque 
latere alatum, prope stigma alls duabus angustis IV 2 mm* 
longis reflexis, antice infra apicem alls duabus brevibus late 
triangularibus donatum. 



Fig. 4. Liparis hirundo: plant in natural position; flower in front 
and side view; column from back and side. 


Typus : Cameron Highlands, leg. Batten-Pooll, 1939-40. 

This species is related to L. decurrens and a few others 
of Java, Sumatra and the eastern Himalayas, but none of 
them are so small, and none have the long wings on each 
side of the stigma. These wings are spreading and curved 
backwards, and in that position have the shape of a 
swallow's wings in flight, the anther representing the head 
of the bird and the front column-wings its breast. The 
flowers are a pale salmon-pink, the lip deeper in colour 
than the rest. The leaves are pale green, and the plants 
hang from the branches of trees beside small forest streams 
in sheltered places. 

Malaxis Soland. 

It is now usual to include Microstylis Nutt, in Malaxis. 
Some species of the Peninsula need transferring to the 
latter genus, and the new names are proposed below. 

Malaxis macroehila (Rolfe) Holtt., comb. nov. 

Basinym: Microstylis tnucrochila Rolfe, Kew Bull. 
1895 : 6. 
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Malaxis nemoralis (Ridl.) Holtt., comb. nov. 

Basinym: Microstylis nemoralis Ridl., J. Str. Br. R.As. 

Soc. 54: 47. 1910. 

Malaxis perakensis (Ridl.) Holtt., comb. nov. 

Basinym: Microstylis perakensis Ridl., J.. Linn. Soc. 

32 : 222. 1896. 

Malaxis reniloba (Carr) Holtt., comb. nov. 

Basinym: Microstylis reniloba Carr, Gard. Bull. S.S. 

7: 5. 1932. 

Malaxis stenophylla Holtt., sp. nov. 

Pseudobulbi c. 1 cm. alti, folia c. 6 ferentes; folia 
maxima 6 cm. longa et 6 mm. lata, apicem versus angusta- 
tus, marginibus leviter crispata, basi vaginata, vagina 10 
mm. longa; inflorescentia ad 12 cm. alta, tenuis, scapus ad 
5 cm. longus; flores 3-5 mm. dissiti, simul aperti, pauci; 
bracteae § 1/2 mm. longae, pedicelli cum ovariis 4-5 mm. 
longi; sepala 2 mm. longa, lata; petala valde angustiora; 
labellum totum 2(4 mm. longum, fere 21/2 mm. latum, 3- 
lobatum, lobi magnitudine fere aequales; lobi laterales 
elliptici, obliqui, post gynostemium in auriculis rotundatis 
brevibus producti; lobus intennedius cordatus, apice bre- 
viter bidentatus, dentes leviter incurvi, sinus rotundatus; 
gynostemium breve, alis brevibus donatum. 

Typus: Trengganu, G. Padang, alt. 4000 ft., S.F.N. 
33932, leg. Moysey. 

This species is probably nearest to M. calophyUa, but 
has very narrow leaves, and a distinctly trilobed lip. The 
shape of the side-lobes is nearly as in M. reniloba (Carr), 
but the whole lip is much smaller in M. stenophylla and the 
midlobe proportionately much larger than in M. reniloba. 
No colours of the flowers were recorded. 

Malleola altocarinata Holtt., sp. nov. 

Caulis brevis, pendulus; folia pavea, c. 8 cm. longa, 
2-5 cm. lata, oblanceolata, apice obtusa inaequaliter bilo- 
bulata; inflorescentia c. 10 cm. longa, pendula, multiflora; 
flores 8 mm. longi; sepalum dot sale supra gynostemium 
cucullatum, c. 4 mm. longum, 2(4 mm. latum; sepalv 
laterulia patentia, 4 mm. longa, 2V-> mm. lata; petala 3Va 
mm. longa, haud 2 mm. lata, acuta; tabellum ovarium versus 
reflexum; lobi laterales carnosi, humiles, rotundati, leviter 
patentes; lobus inteimedius anguste triangularis, camosus, 
apice reflexufe, 2 mm. longus, basi alto-carinatus, Carina 
supra ostium calcaris elevata, basi utroque latere ad lobos 
laterales juncta; calcar sub ostio primo late cylindricum, 


Vol XI. (19U7). 



284 


3 mm. longum et 2 nun. latum, demum constrictum, apice 
fere globosum, 1 mm. diam., intus postice callo parvo 
instructum: gynostemium 1^2 mm. altum. 

Typus : Ginting Simpah, Selangor, leg. Mungo Park, 
October 1932. 

This is allied to M. abertans from Celebes and M. 
baliensis from Bali and Java; all agree in having a high 
keel at the base of the midlobe of the lip. 

Malleola macranthera (Ridl.) Holtt., comb. nov. 

Basinym: Saccolabium maerantherum Ridl., Kew Bull. 

1926: 478. 

Synonym: Abdominea macranthera Carr, Gard. Bull. 

S.S. 7: 54, pi. 5B. 1932. 

I think Carr was mistaken in including this species 
m Abdominea. The large rostellum of Abdominea minimi- 
flora (Hk. f.) J.J.S. has a narrow base and is quite different 
in shape from that of Saccolabium maerantherum Ridl. 
Abdominea also has four pollinia, and a lip of quite different 
shape. The column and spur of S. maci-antherum agree 
quite well in shape with species of Malleola, and the stipes 
of the pollinia also. 

Oberonia calcicola Holtt., sp. nov. 

Caules brevissimi, folia c. 6 ferentes; folia flabelliforme 
patentia, maxima 5-5 cm. longa, 9 mm. lata, fere recta, 
e basi lata sensim angustata, apice breviter acuta; inflores- 
centia c. 10 cm. longa, erecta vel apice nutans, scapus c. 1 
cm. longus; flores in verticillis c. 6-floribus dispositi, verti- 
cilli 2 mm. dissiti; bracteae 2 mm. longae, fere integrae: 
sepala petalaque integra ; sepala reflexa, late ovata, lateralia 
quam dorsale latiora; petala anguste oblonga; labellum 
petalis aequilongum, basi camosum, 3-lobatum; lobi 
laterales parvi, breves, fere quadrangulares, integri; lobus 
intermedius oblongus, e basi paullo ampliatus, apice bilo- 
batus, lobuli angusti, acuti, breves, sinus latus. 

Typus : Langkawi, S.F.N. 21398, leg. Henderson. 
The flower on the only specimen is old and the details of 
the lip uncertain. 

Oberonia flabellifera Holtt., sp. nov. 

Caules ad 2-5 cm. longi, leviter sinuati, 3-5-foliati; 
folia angulum infra 45° cum caule facientia, supra basin 
vaginata c. 15 cm. longa, 2*4 mm. lata, oblonga, breviter 
acuta; inflorescentia ad 7 cm. longa, scapus 10 mm.; flores 
in verticillis c. 7—floribus dispositi, verticilli 3—4 mm. dissiti; 
bracteae breves, latae, margine minute papillosae; pedicellus 
cum ovario 1 mm. paullo superans; sepala petalaque pallide 
havescentia, omnia patentia, aequilonga, fios totus li/ 2 mm. 
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latus; sepala late ovata, fere aequalia, integra, sepalum 
dorsale obtusum, lateralia acuta; petala quam dimidium 
sepal i paullo latiora, obovata, margine irregulariter dentata; 
labellum ochraceum, petalis aequilongum, circumscriptione 
fere sexniorbiculare, 3-lobatum; lobus intermedius angustus, 
apicem versus ampliatus, apice plus minusve emarginatus; 
lobi laterales flabelliformes, profunde incisi, dentes basin 
labelli versus decrescentes. 

Typus: Johore, Mawai, S.F.N. 28162, leg. E. J. H. 
Corner. 

Also found on old mangrove in Singapore. The side- 
lobes of the lip almost meet the midlobe, which is not very 
distinct; otherwise the lip is very like that of O. stenophylla, 
but the leaves are very short and the apices of the sepals 
not deflexed. 

Oberonia transversiloba Holtt., sp. nov. 

Caules c. 45 cm. longi, c. 6-foliati; folia cum caule 
angulum parvum facientia, fere recta, apicem versus leviter 
incurva. acuta, prope basin valde articulata, supra articulum 
c. 9-5 cm. longa, 5 mm. lata; inflorescentia erecta, ad 16 cm. 
longa. scapus 6 cm.; flores in verticillis c. 6-floribus dis- 
positi, verticilli 2^-3 mm. dissiti; bracteae integrae; 
pedicellus cum ovario 2 mm. longus; sepalum dorsale peta- 
laque patentia, integra, fere aequalia; petala tamen apice 
angustiora; sepala lateralia latiora, reflexa; labellum auran- 
tiaco-flavum, B-lobatum, petalis aequilongum, fascia humile 
e basi fere ad apicem donatum; lobi laterales parvi, 
rotundati; lobus intermedius transverse oblongus, margini- 
bus leviter et irregulariter dentatis. 

Typus: Pahang, Gua Tipus, S.F.N. 19448, leg. M. R. 
Henderson. 

Octarrhena condensata (Ridl.) Holtt., comb. nov. 

Oberonia condensata Ridl., Journ. Linn. Soc. 38 : 322. 
1908. 

I have collected fresh specimens of this species at 
Cameron Highlands and compared them with the type. 
This species is much larger than Octarrhena parvida, with 
stems to 20 cm. long, leaves to 3-5 cm. long and 5 mm. wide, 
much flattened laterally, ajid crowded flowers of a deeper 
yellow colour. 

Pennilabium acuminatum (Ridl.) Holtt. comb. nov. 

Basinym: Sarcochilus acuminatus Ridl., Journ. F.M.S. 

Mus. 4: 72. 1909. 

I have examined the type of this species; it is certainly 
a Pennilabium. 
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Phaius longipes (Hk. f.) Holtt., comb. nov. 

Basinym: Calanthe longipes Hk. f., P.B.I. 6: 195.1890. 

Oldest name: C. gracilis Lindl., Gen. et Sp. Orch 251. 
1833. (Not Phaius gracilis Hayata 1911). 

Though aberrant in the genus Phaius, this species, with 
column and lip not joined together, appears to me better 
placed in Phaius than in Calanthe. 

Phaius pauciflorus Bl., Mus. Bot. 2: 181. 1852. (Limatodis 
Bl. 1825), var. pallidus (Ridl.) Holtt., stat. nov. 

Basinym: Phaius pallidus Ridl., Journ. Linn. Soc. 32: 

313. 1896. 

Synonym: Limatodis pallidus Ridl., FI. Mai. Penin. 4: 

124. 1924. 

Three varieties of P. pauciflorus have been described 
in Java and Sumatra (see J.J.S. in Fed. Rep. 32: 238 for 
synonymy). The Malay Peninsula plants appear to me to 
come within the range of the species so interpreted, but 
are slightly different from var. sumatranus. 

Phalaenopsis decumbens (Griff.) Holtt., comb. nov. 

Basinym: Aerides decumbens Griff., Notul. 3 : 365. 

1851. Ic. t. 320. 

Synonyms: Kingiella decumbens Rolfe, Orch. Rev. 25: 

197. 1917. Ridl., Flora 4: 158. 

Phalaenopsis wightii Rchb. f., Bot. Zeit. 1862 : 214. 

Doritis wightii Benth., Gen. Plant. 3: 574. 1883. 

King & Pantl., Ann. Calc. 8: 198, t. 265. 

Phalaenopsis hebe Rchb. f., Hamb. Gartenz. 18: 35. 

1862. J.J.S., FI. Buit. 6 : 550, fig. 417. 

I can see no clear distinction between Pantling’s 
illustration of Doritis wightii and J. J. Smith’s of 
Phalaenopsis hebe. I agree with J. J. Smith in referring 
this species to Phalaenopsis, and it appeals that Griffith’s 
is the oldest name. 

Pholidota longibulba Holtt., sp. nov. 

Pscudobulbi 1-2 cm. dissiti, 7-9 cm. longi, prope basin 
15-20 mm. lati, apicem versus sensim attenuati, valde angu- 
lati, laeves, unifoliati. Lamina folii ad 30 cm. longa et 
5-5 cm. lata, oblanceolata, apice breve acuminata, venae 
primariae 5, petiolus 2Vo-4 cm. longus. Inflorescentia cum 
folio immaturo in apice pseudobulbi immaturi explicata: 
scapus tandem 18 cm. longus, haud 1 mm. diametro, erectus; 
rachis ad 18 cm. longa, nutans, flexuosa, intemodia c. 4 mm. 
longa; bracteae deciduae, 9 mm. longae, 5 mm. latae, ellip- 
ticae, apice rotundatae; pedicelli nulli, ovarium 2Vk mm. 
longum. Sepalum dorsale 4mm. longum, 3*4 mm. latum, 
dvatum, apice rotundatum, concavum; sepala lateralia 5 mm. 
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longa, valde carinata, concava. Petala 31/2 mm. longa, 2 
mm. lata, ovata, acuta. Saccus labelli 3*4 mm. longus, 2*4 
mm. latus, intus 3-venulosus, venulis non carinatis, antice 
lobum unicum ferens; lobus recurvatus, explicatus reniform- 
is, 3% mm. latus, 2 mm. longus, basi callo leviter bilobo cum 
sacco junctus. Gynostemium 2 mm. longum, 1 *4 mm. latum; 
rostellum fere erectum; alae laterales angustae, lobo parvo 
triangulo prope stigma instructae; ala apicalis brevis, trun- 
cata; anthera fere horizontalis, explicata 1-7 mm. lata, 
1-3 mm. longa. 

Typus: Pahang, Cameron Highlands, 4800 ped. alt., 
leg. Holttum, Aug. 1946. 

Pomatocalpa setulense (Ridl.) Holtt., comb. nov. 

Basinym: Saccolabium setulense Ridl., J.S.B.R.A.S. 59: 

198. 1911. 

I have examined the type of this species; it is a Poma¬ 
tocalpa, as defined by J. J. Smith. 

Rhynchostylis gigantea (Lindl.) Ridl., var. Harrisoniana 
(Hk.) Holtt. 

Basinym: Saccolabium Hartisonianum Hk., Bot. Mag. t. 

5433. 1864. 

It appears to me that Hooker’s species is no more than 
a colour variety of R. gigantea. 

Sarcantbus capricornis (Ridl.) Holtt., comb. nov. 

Basinym: Ascochilus capricornis Ridl., Flora Mai. 

Penin. 4: 181. 1924. 

I have examined the type of this species at Kew. It is 
undoubtedly a Sarcanthus, and appears to be distinct from 
any other species already described, though very near to 
the Siamese S. recurvus Downie, which has a larger inflores¬ 
cence and smaller flowers. The following is a revised 
description. 

Stems to about 15 cm. long, internodes about b mm. 
long; leaves 2*4-4 cm. long, terete, strongly recurved, acute, 
about 3 mm. thick; inflorescences about 6 cm. long including 
the scape of barely 1 cm.; bracts 1 mm. long, 3 mm. apart; 
pedicel and ovaiy 8 mm. long; upper sepal nearly 4 mm. 
long; petals about 3 by 1*4 mm.; lip with saccate non- 
septate spur 1*4 mm. long and wide, erect broadly rounded 
side-lobes 2 mm. long and wide, narrowly triangular mid¬ 
lobe 3 mm. long and 2 mm. wide, with short hairs at the 
entrance to the spui*, and a thick bluntly triangular back- 
callus; column-foot about 2 mm. long. “Upper petal (i.e., 
sepal) magenta, lower petals brownish green mottled with 
red” (collector’s note). 
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Sarcanthus inflexilobus Holtt., sp. nov. 

Caulis 5 cm. longus, c. 10-foliatus; folia ad 16 cm. 
longa et 1 cm. lata, camosa, apice sensim angustata, bilo- 
bulata, obtusa, infra valde carinata; inflorescentia simplex 
vel ramulis 1-2 instructa, ad 15 cm. longa; scapus 5 cm. 
longus; sepalum dorsale 3 mm. Ion gum, 114 mm. latum, 
obtusum; pctala 214 mm. longa, haud 1 mm. lata; labollum 
ex apice calcaris ad apicem lobi intermedii 6 mm. longum; 
calcar anguste conicum, 3 mm. longum, prope apicem solum 
longitudinaliter septatum; lobi laterales horizontaliter in- 
flexi, in medio ostii calcaris fere congredientes; callus ad 
basin gynostemii T-formis (antice visus), capite supra 
ostium calcaris elevato, basi in lacunam inter lobos laterales 
descendens; lobus intermedius concavus, non callosus, sagit- 
tatus, 2 Ys mm. longus et latus, lobulis basalibus angustatis, 
acutis, elevatis, apice obtusa leviter reflexa. 

Typus: Gua Musang, Kelantan, August 1929, leg. 
C. E. Carr. 

Sarcanthus ionosmus (Ridl.) Holtt., comb. nov. 

Basinym: Cleisostoma ionosmum Ridl., Journ. Linn. 

Soc. 32 : 336. 1896 (not of Lindley). 

Synonym: Saccolabium ionosmum Ridl., Mat. FI. Mai. 

Penin. 1: 170. 1907. 

I have examined the type of this species. 

Sarcanthus Ianatus (Lindl.) Holtt., comb. nov. 

Basinym: Cleisostoma lanatum Lindl., Journ. Hort. Soc. 

4: 164. 1849. 

Synonym: Sarcanthus b tact cat us Ridl., J. Linn. Soc. 

32: 370. 1896. 

I have examined the type of Ridley’s species, and find 
it to agree with Saccolabium lanatum Hk. fil., as figured in 
Ann. Calc. 5, t. 72. It is peculiar in its hairiness, but seems 
to be a true Sarcanthus in flower-structure. 

Sarcanthus rugulosus (Ridl.) Holtt., comb. nov. 

Basinym: Saccolabium rugulosum Ridl., J.S.B.R.A.S. 

39: 82. 1903. 

I have examined the type of this species. 

Sarcochilus carrii Holtt., sp. nov. 

S. siamensis sensu Carr, Gard. Bull. S.S. 5: 81, pi. XI, 
B (1929), non Ascochilus siamensis Ridl., Journ. Linn. Soc. 
32 : 375. 1896. 

Caules brevissimi, c. 5-foliati; folia ad 4 cm. longa, 
12 mm. lata; scapus tenuis, minute asperus, erectus, quam 
folia brevior; rachis brevis, bracteae brevissimae; flores 
pallide flavescentes, labellum album; sepala c. 3*4 nim. 
longa, Iateralia 2 mm. lata, dorsale angustius; petala, 3 mm. 
longa, haud 1 mm. lata; labellum ecalcaratum, dorso lineam 
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pedis gyftostemii continuans, 3 mm. longum; lobi laterales 
oblique erecti, obovati, apice rotundati, postice 2^ mm. 
longi, 1-2 mm. lati; lobus intermedius valde camosus, antice 
visus oblongus, breviter acutus, sectione longitudinale 
triangularis; gynostemium c. 1-2 mm. longum; pes gynos- 
temii aequilongum, cum gynostemio angulum 90° faciens. 
Typus: Mentakab, Pahang, leg. C. E. Carr. 

This species resembles the true S. siamensis (Ridl.) 
Carr in general appearance and colouring, but has no spur. 
Carr correctly showed that the two species were distinct 
and figured them both; but he evidently did not carefully 
examine the type of Ascochilus siamensis , which agrees with 
the specimen he named S. mentakabensis. The specimen 
figured by him as S. siamensis therefore needs a new name 
and diagnosis. 

Sarcochilus johorensis Holtt., sp. nov. 

CauMs brevis, c. 5-foliatus; folia ad 8 cm. longa, 15 
mm. lata, obtusa; scapus 8 cm. longus, asperulus; rachis 

1 cm. vel ultra longa, incrassata; flores conferti; bracteae 

2 mm. longae, latae, obtusae; pedicellus cum ovario c. 8 mm. 
longus; sepala petalaque pallide sordide flavescentia; sepala 
extus breviter hirsuta; sepalum dorsale 11 mm. longum 5 
mm. latum, obovatum, acutum; sepala lateralia brevissime 
ad pedem gynostemii juncta; petala 10 mm. longa, 3% mm. 
lata; labellum 7-7 mm. longum, fere lineam pedis gynostemii 
continuans (calcar leviter inflexum); lobi laterales sordide 
rufobrunnei, erecti, rotundati, apicem versus ampliati, 2Va 
mm. lati; lobus intermedius carnosus, supra calcar sedens, 
23/2 mm. longus, 2 mm. altus, lateraliter compressus, apicem 
versus elevatus, antice angulum 90° cum calcare faciens; 
calcar quam lobus intermedius 3 mm. longius, rectum, 
cylindricum, 2 mm. diam., gynostemium 6 1/2 mm. longum; 
pes gynostemii 5 mm. longum. 

Typus: Johore, Sedili River, leg. C. E. Carr, 

October 1932. 

Sarcochilus minutiflorus (Ridl.) Holtt., comb. nov. 

Basinym: Ascochilus minutiflorus Ridl., J.S.B.R.A.S. 
39: 85. 1903. 

Ridley’s Ascochilus is not very sharply differentiated 
from Sarcochilus and I prefer to unite it with. Sarcochilus. 

Thrixspermum scopa (Hk. fil.) Holtt., comb. nov. 

Basinym: Sarcochilus scopa Hk. fil., F.B.I. 6: 40. 
1890. 

(Thrixspermum arachnites quoad Ridl., Flora M.P. 
4: 185, p.p.). 

This species appears to be distinct from T. arachnites 
(Bl.) Rchb. f. in its much longer stems (intemodes 2-5 to 
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5 cm. long, as compared with 1 cm. in T. arachnites), but 
is very similar in its flowers. The two need to be cultivated 
side by side and critically compared. 

Thrixspermum (§ Dendrocolla) duplocallosum Holtt., sp. 
nov. Fig. 3. 

Caulis c. 4 cm. longus, paucifoliatus, intemodia 4 mm. 
longa; folia c. 6 cm. longa, 11 mm. lata, non carnosa, apice 
bilobata, subtus purpurea; scapus purpureus, 4-5 cm. longus, 
rachis 8 mm. longa, bracteae 2 mm. longae, late triangulares, 
purpurascentes; pedicellus cum ovario 5 mm. longus; sepala 
petalaque alba, leviter roseo-tincta; sepalum dorsale 6*4 mm. 
longum, 3 Vi mm. latum, sepala lateralia 4 mm. lata; petala 
2Vi mm. lata; labellum petalis sepalisque aequilongum, 
glabrum, aurantiacum, callis duobus sordide sanguineis 
instructus, lobi laterales erecti, 21/2 mm. alti, rotundati, 
antice non prominentes, lobus intermedius 2Vi mm. latus, 
semiorbicularis, reflexus, margine dentatus, callus anticus 
basi lobi intermedii positus, latus, medio depressus, antice 
bilobatus callus posticus longitudinaliter extensus, extremis 
utrisque breviter liberis; gynostemium album, 21/2 mm. 
longum, pes gynostemii 2% mm. longus, pallide pur- 
purascens; capsula purpurea, 51/2 cm. longa. 

Typus : Cameron Highlands, 4,800 ft. alt., leg. Holttum 
August. 1946. 

Found on a tree in valley forest near waterfall; 
described from living plant. 

t 


Thrixspermum (§ Dendrocolla) brevicapsularis Holtt.. sp. 
nov. Fig. 5. 

Caulis 18 cm. longus, multifoliatus, internodia 10 mm. 
longa; folia 4-5 cm. longa, 5-6 mm. lata, valde carnosa, 
apice angusto bilobata, omnino purpureo-maeulata; scapus 
4-6 cm. longus, rachis ad 10 mm. longa, cylindrica, bracteae 
1 mm. longae, tenues, apice tantum eminentes, pallide 
virides; flores eis T. duplocallosi similes, different: sepalis 
petalisque leviter lutescentibus, labello flavo, medio auran- 
tiaco, basi aurantiaco-striato, callo antico sordide auran- 
tiaco, callo postico antice sordide purpureo, lobo intermedio 
triangulare, margine non dentato, apice acuto, capsula 3 - 31/2 
cm. longa, viride, leviter purpureo-maeulata. 

Typus : Cameron Highlands, 4,800 ft., on an old coffee 
bush in exposed place, leg. Holttum Aug. 1946. Described 
from living plant. 
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Fig . 5. (above) Thrixspermum duplocallosum: whole plant; 
flower; pollinia; longitudinal section of flower. 

(below) T. brevicapsularis: apical part of plant and a 
single flower. 
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Thrixspermunt (§ Dendrocolla) Corneri Holt!., sp. nov. 

Cavlis brevis, c. 3-foliatus; folia teretia, ad 4 cm. longa, 
fere 3 mm. lata; scapus 10 mm. longus; rachis inflores- 
centiae incrassata, brevis; bracteae latae, breves, brevitor 
acutae; pedicellus cum ovario 5 mm. longus; (lores pallide 
flavescentes, labello pallide brunneo-maculato; sepal um 
dorsale 4 Vjj mm. longum, 3 mm. latum, late acutum; scpala 
htteralia late cum pede gynostemii juncta, 4 mm. lata; petalfi 
obovata, obtusa, 2V% mm. lata; labellum e basi gynostemii 
ad apicem lobi intermedii 4 mm. longum, ex apice loborum 
lateralium ad fundum sacci 7 mm. altum; lobi laterales 
erecti, late rotundati; lobus intermedius truncatus, carnosus, 
brevissime pilosus; callus bifidus; saccus intus e callo ad 
fundum fascia longe-pilosa instructus; gynostemium breve, 
pes gynostemii 2V$ mm. longum. 

Typus: Mawai, Johore, by Sedili River, leg. E. J. H. 
Comer. (Specimen preserved in alcohol). 

Thrixspermum platycaule Holtt., nom. nov. 

Basinym: Sarcochihcs anceps Ridl., J.S.B.R.A.S. 54: 

53. 1909. (Not Thrixspermum anceps (Bl.) 

Rchb.f.). 

I have examined the type of this species; the lip is 
that of Thrixspermum, not Sarcochilus. 

Trichoglottis misera (Ridl.) Holtt., comb. nov. 

Basinym: Saccolabivni miserum Ridl., Joum. Linn. 

Soc. 32: 359. 1896. 

The type of this species has the usual tongue of 
Trichoglottis at the base of the column, but not the horns 
on either side of the column usually found in that genus; 
there is a fleshy thickening on either side of the rostellum. 

Uncifera tenuicaulis (Hk. f.) Holtt., comb. nov. 

Basinym: Saccolabium tenuicaule Hk. f., F.B.I. 6: 

64. 1890. 

This species differs from the others hitherto referred 
to Uncifera in having inflorescences of 1-3 flowers, the spur 
curved upwards in front, hairs within the spur, and the 
tip of the stipes not recurved. In other respects it agrees 
with the other species of Uncifera, and it appears not to be 
referable to any other genus at present recognized. 
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CYPERACEAE 

Mapania cuspidata (Miquel) Holtt., comb. nov. 

Basinym: Lepiroma, cuspidata Miq., FI. Ind. Bat. 

Suppl. 603. 1860. 

Synonyms: Lepironia humilis Miq., Ill. FI. Arch. Ind. 

61, t. 21. 1871. (but not PandanophyUum humile 

Miq. 1855). 

Mapania lucida N.E. Br. in Ill. Hort. 32 : 77, t. 557. 

1885. 

M. triquctta Ridl., Journ. Str. Br. R. Asiat. Soc. 41: 

51. 1903. 

M. peliolata var. cuspidata Uittien, Rec. Trav. Bot. 

Neerl. 33 : 282. 1936. 

This is perhaps not sharply distinct from M. petiolata, 
though extreme forms are very different. If the two 
are united, as by Uittien (l.c.), the name cuspidata must 
be used, being older. But I suggest maintaining them 
separate pending further field study. 

Mapania insignis Holtt., sp. nov. 

M. inopinalac Uittien affinis, differt foliis, scapis, 
spiculis multo majoribus. 

Leaf-sheaths to 20 cm. long, petioles to 40 cm. long 
and 8 cm. wide, leaf-blades to 60 cm. long and 11 cm. wide, 
caudate apex to 15 cm. long. Scape 12-35 cm. long, 3-4 
(-5?) mm. diameter, very shortly and densely rough-hairy 
throughout (almost as in M. palustris), rusty in appearance 
when dried, basal sheaths stiff, acute, to 8 cm. long. 
Inflorescence a head of 8-16 sessile spikelets, the whole 
3 1 i-6 cm. across, with stiff acute primary bracts to 3 cm. 
long. Spikelets 2-2*4 cm. long, 1 cm. wide, the longer 
ones with acute apex. Glumes 9-11 mm. long, narrowly 
oblong with rounded apex, inner ones thin; scales as long 
as glumes, the lateral outer scales hairy on keels near apex 
only. Nut not seen. 

Tvpus: Pahang, Gunong Tahan, 3,000 ft., S.F.N. 
20584, leg. Holttum 27-8-1928. Also at same locality 
S.F.N. 8125 (Haniff & Nur) and Ridley 16192; and at 
Karak F.R., Pahang, S.F.N. 13883 (Best). 

Like M. inopinata, this has the inflorescence of section 
Halostemma and the vegetative habit of M. petiolata 
C. B. Clarke which, on account of its simple spikelet, is 
placed in section Pandanophyllum. Clarke however reports 
(F.B.I. 6: 683) that M. petiolata (there called M. humilis) 
may have small secondary spikelets in the axils of the basal 
bracts, and so may other species, so that the distinction 
between the two sections is not a sharp one, and I doubt 
if it should be maintained. The group of M. petiolata 


Vol. XI. (1H7). 



294 


C. B. Cl., characterized by the petioled leaves, is however 
very distinct, and should perhaps constitute a separate 
section of the genus. 

Mapania micropandanus Holtt., sp. nov. 

Caulis erectus, radicibus rectis obliquis sustentus. 
Folia c. 30 cm. longa, 8-13 mm. lata, tenuia, pallida, basi 
leviter angustata et complanata, apice breviter et aequaliter 
angustata, non caudata, margine per totam longitudinem 
acute denticulata, venae primariae 3, media subtus laterales 
supra elevatae, omnes omnino denticulatae. Scapus brevis- 
simus. Spicula florens 15 mm. longa, 5 mm. lata; glumae 
pallidae, tenues, 10 mm. longae, multinervosae, nervis 
concoloribus, in sicco leviter elevatis. 

TYPUS: Johore, S. Kayu Ara, Mawai-Jemaluang Road, 
S.F.N. 29362, leg. E. J. H. Comer, 5th May 1935. Also 
Pulau Tioman, 1,000 ft., Burkill s.n. June 1915. 

This little species, like a miniature Pandanus, occurs in 
dry Dryobalanops forest and in the drier parts of the 
(fresh-water) swampy forest in the Sedili River area, 
S.E. Johore. It is distinct from all other species in the 
shape and size of its leaves, which are in texture rather 
like those of M. tenuiscapa C. B. Cl. but shorter, shortly 
pointed, with only 3 main veins which are finely toothed on 
their raised surface almost from base to apex of the leaf 
(they are smooth in M. tenuiscapa ). 

Scleria cyathophora Holtt., sp. nov. 

Caules approximati, fere 100 cm. longi, 2V&-3 mm. 
diametro, acute triquetri, laeves. Folia maxima fere 30 cm. 
longa, 5 mm. lata, apice longe acuminata, haud scaberula; 
vaginae angustae, non alatae, acute triquetrae, minute 
pilosulae, os liguliforme semirotundatum. Injlorescentia 
terminalis angusta, fere 12-15 cm. longa, ramo infimo 
interdum sejuncto incluso; bracteae primariae inferae folii- 
formae, superiores parvae angustae; rami primarii adscen- 
dentes, non pedunculati, rami secundarii pauci, brevissimi. 
Spiculae rufobrunneae, 4 mm. longae, plerumque androgy- 
nae. Antherae 214 mm. longae, anguste apiculatac. Nu.r 
haud 3 mm. longa, basi angusta, cetera ovoidea, versus 
apicem brevissime apiculatum obtuse triquetra, alba, lineis 
transversalibus irregularibus interruptis rufopuberulis 
mstructa; discus cyathiformis, tenuis, pallide rufidulus, lobi 
lati, approximati, truncati, leviter et irregulariter dentati, 
fere ad medium nucis attingentes. 

Typus : Pahang, Tasek Bera, S.F.N. 24042, leg. M. R. 
Henderson 14-10-1930 “in shallow water”. 

This is related to S. Motleyi C. B. Cl. (S. gonocarpa 
Ridl.), but is more slender, has much narrower leaves, and 
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the disc of the nut forms a cup nearly half the length of 
the nut. The shape and hairiness of the nut are almost 
as in S. Motleyi, but the upper part is less strongly angled 
and the apex slightly mucronate. 

Diplacrum reticula turn Holtt., sp. nov. Fig. 6. 

Habitu et foliis D. caridno affinis, differt intemodiis 
brevioribus, plerumque 1-1 t/s cm. longis, membranis orum 
vaginarum firmioribus. SpiciUae feminae 2 mm. longae, 
turbinatae, fere V/% mm. latae, apice leviter acuminatae: 
glumae ovatae acutae convexae, nucem amplectentes, in 



Fig. 6'. Diplacrum reticulatum, with female spikelet and nnt on 
right. On left, female spikelet and nut of D. 
caricinum. 
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sicco rubro-punctatae, venulae haud distinctae. Nux alba, 
globosa, depressa, longitudine haud 1 mm., latitudine c. 1 % 
mm., tricarinata, inter carinas reticulata. 

Typus: Pahang, Gua Tipus, Chigar Perah, S.F.N. 
19411, leg. M. R. Henderson 15.10.1927; “in damp spot in 
lallang field”. (Lallang is Imperata cylindrica). 

This species is closely similar in habit to D. caricimm, 
but differs in its turbinate, not cylindric, female spikelets 
with entire glumes, and in the broader reticulate nut. 


GRAMINEAE 

Dendrocalamus dumosus (Itidl.) comb. nov. 

Schizostachyum dumosum Ridl., Journ. Str. Br. R. 
Asiat. Soc. 61: 64. 1912. 

The spikelets of this species are one-flowered, and in 
every essential agre ( e with the one-flowered spikelets of 
D. pendidus Ridl. (which species has either one or two- 
flowered spikelets). The spikelets are entirely unlike 
Schizostachyum. 

Dendrocalamus elegans (Ridl.) comb. nov. 

Schizostachyum elegans Ridl., Journ. Str. Br. R. Asiat. 
Soc. 73: 146. 1916. 

The spikelets of this also agree very closely with 
those of D. pendulus Ridl., having one or two florets. 

Dendrocalamus sinuatus (Gamble) comb. nov. 

Oxytcnanthera sinuate Gamble, Ann. Calc. 7: 71, pi. 
62. 1896. 

I have stated the case for the union of Oxytenanthera 
with Dendrocalamus in Joum. Arn. Arb. 27: 340. 1946. 

Schizostachyum Ridleyi (Gamble) comb. nov. 

Ochlandra Ridleyi Gamble, Ann. Calc. 7: 127, pi. 
114. 1896. 

In every respect except lodicules (of which there are 
6-10), this species is extremely near to S. latifolium 
Gamble, which itself has 4 lodicules, and often basal parts 
of anthers winged as if in transition to lodicules. There is 
no evidence that S. Ridleyi has a large fruit, which is one 
of the characteristic features of Ochlandra; and Ochlandra 
is otherwise only known from southern India. 
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Spodiopogon veiutinus sp. nov. 

Cidmi ad 300 cm. longi, procumbentes, 5-6 mm. 
diametro apicem versus; folii lamina vulgo 30 cm. longa, 
4-4-5 cm. lata, apice acuminata, basi cuneata, infra molliter 
velutina, supra glabra, margine scabrida, basi pilis paucis 
longis albidis munita, costa pallida; vagina hirsuta vel fere 
glabra; ligula haud 1 mm. alta, glabra. Panicula c. 25 cm. 
longa, axis primarius hirsutus; ramuli ultimi tenues, glabri 
apicem versus dilatati, post delapsu spicularum apice cra- 
teriformes, ramulus quisque vulgo apice spiculas tres, infra 
apicem spiculas binas ferens; pedicelli c. 2 mm. longi; callus 
pilis 5-7 mm. longis patentibus instructus; spiculae c. 3Vi. 
mm. longi; glumae glabrae, gluma inferior irregulariter 
6-venulosa; lemma inferius latum, leviter trilobatum; 
lemma superius fere dimidio bilobatum, arista pallida, cur- 
vata, e basi lemmatis 7-8 mm. longa; palea brevis, profunde 
bilobata, ciliata; antherae 2 mm. longae; stigmata purpurea. 

Typus: Cameron Highlands, 5,500 ft. alt., in over¬ 
grown tea estate clearing, leg. Holttum, 4.8.1946. 

Chrysopogon nemoralis (Balansa) comb. nov. 

Andropogon nemoralis Balansa in Morot, Journ. de Bot. 
1890: 113. 

Vetiveria nemoralis A. Camus, FI. Gen. Indoch. 7: 
329, 1922. 

This species differs from most other species of 
Chrysopogon in having two sessile spikelets on the larger 
branches. In other respects it agrees with Chrysopogon, 
and is very different from the ample panicle of Vetiveria. 

Rottboellia foveolata sp. nov. 

Cvlrni fasciati, tenues, c. 50-80 cm. alti. Laminae 
foliorum ad 25 cm. longae et 6 mm. latae, basin versus 
sensim angustatae, supra brevissime dense pubescens: 
vaginae margine ciliatae, ad nodos breviter hirsutae; ligula 
brevis, ciliata. Racemi c. 6 cm. longi, c. 2 mm. lati; inter- 
nodia 3 mm. longa, glabra, pedicelli spicularum paullo 
breviora. Spiculae sessiles plerumque (semper?) singu¬ 
lars, internodiis aequilongae, glabrae; gluma inferior 
rigida, pallida, ovata, obtusa, apice leviter retusa, carinis 
haud alatis, dorso omnino foveolata, foveis irregulariter 
quadrangularibus, in seriebus c. 6 longitudinaliter dispositis 
(seriebus apicem versus paucioribus), parietibus transversis 
spinulis minutis adscendentibus instructis; gluma superior 
tenuis, e basi ad apicem carinata, carina apicem versus 
anguste alata; lemma fiosculae inferioris 2 mm. longum, 
latum, tenuissimum, enervatum, palea aequilonga, angustior, 
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2-carinata; lemma flosculae superioris inferiori aequilon- 
gum, palea brevior; stamina 3, antherae purpureae, 1 y% mm. 
longae. Spicvlae pedicellati lVfc nun. longae, glumis 2 tan- 
tum constatae; gluma inferior 4-venulosa, carina anguste 
alata; gluma superior angustior, 3-venulosa; pedicellus 
liberus (non cum intemodio adnatus). 

Typus: Setul. leg. Ridley 15231, March 1910. 

This is nearly allied to R. mollicoma Hance, but differs 
in the quite glabrous inflorescences, and in the sharply 
defined cross-veins connecting the raised veins of the lower 
glume, forming series of irregular but distinct subquadran- 
gular pits, whereas the cross-connections between the veins 
of R. mollicoma are formed only by the swollen bases of the 
hairs. The cross-walls of R. foveolata bear small spine-like 
outgrowths, often more than one. 
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NEW SPECIES OF 
EUGENIA LINN. (MYRTACEAE) 

By M. R. Henderson, f.l.s. 

The following new species of Eugenia are described in 
anticipation of a critical review of the genus in the Malay 
Peninsula which it is hoped will be published in the near 
future. 

Eugenia (§ Syzygium) atronervia sp. nov. Fig. 1. 

E. Dyeriana King et E. Hemsleyana King probabiliter 
affinis, sed foliis multo maioribus, inflorescentiis brevioribus, 
floribus multo maioribus differt; necnon E. pergamentacea 
King affinis, sed floribus maioribus, nervis supra non 
impressis differt. 

A tree 10-12 m. tall, 10 cm. diam. 2 m. from ground, 
with low flattened stilt roots. Bark dull rufous fawn, 
smooth, entire, becoming slightly creviced, not pustulate or 
flaky; inner bark dull madder brown or purplish brown, 
wood dull reddish brown. 

Twigs very stout, rounded or somewhat flattened, not 
angled, bark black or brown, smooth or somewhat ridged, 
not flaky. 

Leaves large, narrowly elliptic, or oblong elliptic or 
oblong lanceolate, up to c. 36 cm. long and 16 cm. broad, 
apex shortly and abruptly acuminate, base shortly narrowed 
and more or less decurrent on petiole; upper surface drying 
dull fuscous brown, lower surface a warm red brown; 
primary ner ves c. 17-21 pairs, somewhat raised above and 
quite conspicuous as are the reticulations, strongly raised 
and black below, the lax reticulations also raised and 
evident, but much less conspicuous than the primary nerves; 
secondaries few to none; primaries nearly straight or gently 
curving up to a slightly looped, well marked intramarginal 
nerve c. 3 mm. from leaf margin; petiole very stout, widely 
channelled above, drying black, c. 2 cm. long. 

Inflorescences terminal, from 2-5-5 cm. long, stout, the 
largest with a 4-angled peduncle c. 2 cm. long, with 2 pairs of 
stout branchlets, the lower pair 7-8 mm. long, each with 3 
terminal flowers, the upper pair distant from the lower by 
2-5 cm., each c. 2 mm. long with three flowers each, inflores¬ 
cence axis produced 5 mm. above upper branchlets and 
bearing 4 flowers; other inflorescences much shorter, c. 2 
cm. long, with one pair of very short stout branchlets each 
with 3 flowers, and three terminal flowers. 

Flowers sessile, buds more or less obovoid, calyx 
campanulate or obconic, rather abruptly narrowed into a 
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Ftff . l Eugenia atronervia Henderson Del Chan York Chye 


Stout P se ™loslalk f c. 18 cm. long, flower c. 2 cm. 
expanded; calyx lobes 4, peraistent, broad, 

nnMri^if^ mm * lo i 1 ?, and 6-7 mm * broad; petals free, not 
*b e same shape and size as sepals but 

ln^ e ««iL t ^ ctu ?i e, j s4aw ^!” s c ; 1 cm - lon e; 8t yfc c. t-5 cm. 
long, ovary 2-celled, multiovulate. 
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Fruit more or less depressed globose, up to c. 4 cm. 
diam., apex with a rather deep excavation c. 5 mm. diam., 
fringed by the veiy short (c. 1 mm. tall) remains of calyx 
tube, bearing withered stamens; surface of fruit neavly 
black, corrugate with broken shallow vertical ridges and 
furrows, smooth in places; pericarp probably pulpy or fleshy, 
up to c. 6 mm. thick; seed 1, transversely oblong globose, c. 
27 cm. across, testa very thick, adhering closely to coty¬ 
ledons; cotyledons side by side, nearly equal, outer surface 
finely rugulose, inner faces conspicuously glandular pustu¬ 
late, nearly plane with a shallow wide depression, sessile, 
plumule and radicle rather small, attached near periplieiy 
of seed. 

JOHORE : Sungai Kayu Ara, Mawai-Jemaluang road, at low 
elevations in dry Dryobalanops forest, SFN 29J28 
{Corner), TYPE collection, holotype in Herb. Singa¬ 
pore; 2nd mile, Mawai-Jemaluang mad, Corner s.n. 

There are two sheets of Scortechini 2018, Perak, sine 
loc., in Herb. Calcutta which may be this species, but the 
material is poor, one sheet consisting of incomplete leaves 
only, the other with flowers in young bud. 

Eugenia (§ Syzygium) Millsii sp. nov. Fig. 2. 

Arbor c. 14-17 m. alta, trunco c. 45 cm. diam. Ranaili 
teretes, crassi, cortice laevi pallide ochraceo vel fusco. 
Folia coriacea, anguste elliptica vel oblongo-elliptica, ad 15 
cm. longa et 6 cm. lata, basi cuneata, apice breviter et obtuse 
acuta vel interdum plus mmusve acuminata, minute punc¬ 
tata; petiolis 5-10 mm. longis; venis primariis utrinque 
5-10, supra inconspicuis, in venas duas intra marginem 
confluentibus, in sicco venulis reticulatis inconspicuis vel 
obscuris. Paniculae terminales fasciculatae ad 7-8 cm. 
longae, pedunculis crassis, plus minusve tetragonis. Flores 

3 in apice ramulorum, fios centralis sessilis, exteriori pedicel¬ 
late Calycis tubus campanulatus, c. 4 mm. longus, lobis 

4 semiorbicularibus, persistentibus, c. 4 mm. longis et 5 mm. 
latis. Petala 4, subpersistentia, orbicularia, 6 mm. longa et 

5 nun. lata, libera. Stamina ad 10 mm. longa, antheris 
oblongis vel late ellipticis, 0 5-0-6 mm. longis. Ovarium 
2-loculare. Fruetus ignotus. 

A tree c. 14-17 metres tall, diam. c. 45. cm. at 2 m. 
from ground, trunk fluted up to c. 2 m. from ground. Bark 
smooth, brownish grey with irregular surface cracks. 
Twigs terete, stout, bark greyish white or pale brown, 
smooth, somewhat polished. 

Leaves coriaceous, elliptic or oblong elliptic, up to c. 15 
cm. long and 6 cm. broad, base cuneate, apex shortly and 
bluntly acute or sometimes more or less acuminate, drvmg 
dull brown or cinereous above, dull warm brown below, both 
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Fig . 2 . Eugenia Millsii Henderson Del: Chan York Chye 

surfaces minutely punctate; petiole pale coloured, 5-10 mm. 
^>ng, midrib impressed above raised below; primary nerves 
visi kle but not conspicuous above, very slightly 
raised and very slightly channelled, raised below and more 

fJifff+ S ; J? 0nSpiCUOUS ’ the second or third pair from the base 
initiating a conspicuous intramarginal nerve 5-8 mm. from 

fflfrTw th . e basal one or two pairs running up in a 

fainter mtramarginal nerve c. 1-3 mm from marein: 

retie^a«n^ a , finar end less conspicuous than primaries, 
reticulations practically invisible when dry 

nanirK^^f S i- erm l na i or fr ? m u PP er of fascicled 

Mte C Wfr 10 l^ eedl i lg ^ ] on & Peduncles stout with 
pale bark, more or less 4-angled and striate. Flowers in 
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threes at ends of branchlets, the centre flower of the triads 
sessile, the two outers on very short stout pedicels; calyx 
tube campanulate, c. 4 mm. long, and slightly less across base 
of lobes, slightly contracted just below lobes, narrowed to a 
stout pseudostalk less than 1 mm. long; lobes 4, semiorbi- 
cular, persistent, c. 4 nun. tall and 5 mm. wide; petals 4, 
persistent for some time after the flower is fully open, 
orbicular, 6 mm. tall and 6 5 mm. wide, free; stamens 
numerous, longest filaments c. 10 mm. long, anthers oblong 
or broadly elliptic, 0 5-06 mm. long; ovary 2-celled with 
many ovules; fruit unknown. 

Kedah : Sungai Terap, near Selama, in forest on riverbank 
at low altitude, SEN 35431 ( Henderson ), TYPE 
collection, holotype in Herb. Singapore. 

Outside of calyx tube and disc pale green; sepals white 
or very pale green; petals and stamens white. Very 
conspicuous in flower and visited by many insects, 
principally butterflies. Flowers in May. 

The affinity of this species may be with E. densiUora 
var. angustifolia, but it differs in being a tall tree, not a 
bush or bushy tree, with flowers which are smaller and of 
a different colour. The venation also differs considerably. 

Named after the late Mr. G. R. Mills, through whose 
hospitality I was enabled to make collections in the neigh¬ 
bourhood of Selama, Kedah, in May 1938. 

Eugenia (§ Syzygium) kemamanensis sp. nov. Fig. 3. 

Arbor 8-9 m. alta. Famuli teretes. Folia elliptica vel 
elliptico-laneeolata, vel obovata, apice obtuse breviter 
acuminata, basi rotundata vel truncate, ad 18-19 cm. longa, 
8-9 cm. lata; nervis pnmariis utrinque c. 9-11, supra 
impressis, inter se distantibus, vena intramarginali con- 
junctis; petioli c. 5 mm. longi. Inflorescentiae e nodis 
defoliatis ortae, c. 4 cm. longae. Flores in apice ramulorum 
3, pedicellis c. 2 mm. longis. Calyx in alabastro obconicus, 
c. 4-6 mm. longus, lobis 4 rotundatis. Petala 4, calyptrata. 
Stamina in alabastro c. 4 mm. longa. Stylus in alabastro c. 
4-5 mm. Fructus plus minusve globosus, c. 1-5 cm. dism., 
calycis lobis persistentibus coronatus. 

A tree c. 8-9 m. tall, bark silvery grey, even, entire, 
inner bark pale pink, green below surface, wood pale buff. 
Twigs terete, with smooth or somewhat striate bark, pale 
silvery grey when dry. Leaves elliptic to elliptic lanceolate, 
sometimes more or less obovate, apex bluntly acute or 
shortly bluntly acuminate, narrowed to a rounded or 
truncate base, up to 18-19 cm. long and 8-9 cm. broad; 
drying pale brown on both sides, the upper surface usually 
rather darker than the lower, both surfaces minutely rugose 
when dry; midrib deeply impressed above, strongly elevate 
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below; primary nerves distant, c. 9-11 pairs, fine and sunk 
above, raised below, slender but conspicuous, meeting in a 
well marked looped intramarginal nerve c. 05-1 cm. from 
leaf margin, with a much fainter intramarginal much 
nearer the margin; reticulations very faint or invisible 
above, very fine and lax below; petiole pale, rather stout, c. 
5 mm. long. 



Fig . 3 . Eugenia kemamanensis Henderson Del: Chan York Chye. 

Inflorescences from below leaves or on side twigs, 
practically sessile, c. 4 cm. long, rachis slender, 4-angled or 
compressed, with a few distant slender branchlets up to e. 
2 cm. long, terminated by flowers in threes; pedicels not 
exceeding 2 mm. long. Flower buds * (no opened flowers 
seen) c. 4-6 mm. long, obconic, tapering to a short pseudo¬ 
stalk; calyx lobes 4, broad, rounded, concave, c. 4-5 mm. 
broad and 3 mm. tall; petals 4, falling as a calyptra, but 
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separable, similar in shape to the calyx lobes but slightly 
larger and thinner in texture; stamens c. 4 mm. long; style 
c. 4-5 mm. long. 

Fruit (unripe) more or less globose, crowned by the 
persistent sepals, c. 15 cm. diam., smooth or faintly verti¬ 
cally ridged, 1-seeded. 

Kemaman: Ulu Ayam, Kajang, c. 500 ft., in forest, SFN 

30352 (Comer), TYPE collection, holotype in Herb. 

Singapore. Flowers and unripe fruit in November. 

“ Fruit pale green, flushed pink on one side (unripe); 

calyx and pedicels often flushed pink.” 

Although very little material of this species has been 
collected, it appeal’s to be sufficiently distinct. The minutely 
wrinkled surfaces give the dried leaves a curiously leathery 
appearance. 

Fruit preserved in alcohol is globose to depressed 
globose, up to c. 2-2 3 cm. diam., calyx rim very wide, c. 
14 cm. diam.. apex of fruit not excavate but slightly convex 
with more or less persistent widely separated remains of 
calyx lobes. Pedicels of fruit much thicker than those of 
flowers. Pericarp fleshy, 1-5-2 mm. thick, the brownish 
testa remaining on seed when pericarp is removed. Coty¬ 
ledons side by side, nearly equal, surface dark, finely 
rugulose and wrinkled, opposing faces nearly plane, except 
for a narrow radial ridge on one fitting into a corresponding 
groove on the other, shortly broadly stalked, radicle very 
small, plumule evident. 

Eugenia (§ Syzygium) Ngadimaniana sp. nov. Fig. 4. 

Arbor c. 20 m. alta. Rarmdi teretes. Folia anguste 
elliptica vel elliptico-lanceolata vel oblongo-elliptica, ad c. 
13 cm. longa et 5 cm. lata, apice abrupte acuminata, plus 
minusve caudato-acuminata. basi in petiolum longiter 
angustata, costa media supra impressa, subtus elevata; venis 
primaries utrinque c. 7-13, 5-10 mm. inter se distantibns, 
supra haud eonspicuis, subtus teneribus, prominulis, in 
venam intramarginalem inconspicuam conjunctis, venis 
secundariis et reticulalionibus supra obscuris, venis 
secundariis subtus teneribus. Petioli 1-15 cm. longi. 
/nflorescentiae terminales vel ex axillis foliorum superiorum, 
paniculatae, ad c. 9 cm. longae, pedunculatae. Fiores 
sessiles, bracteolis oblongo-lanceolatis subacutis, subpersist- 
entibus, alabastris obovoideis c. 6-6-5 mm. longis. Calyx 
obconicus, 3-4 mm. longus, lobis 5, c. 2 mm. latis et 0.2 mm. 
altis, acutis vel subacutis. Petala calyptratim decidua. 
Stamina ad c. 8 mm. longa, antheris parvis, c. 0-2 mm. 
diam., glandula inconspicua. Ovarium biloculare. Baeca 
ovoidea ad obovoidea, c. 2 cm. longa et 1-25 cm. lata, apice 
umbilico 2-3 mm. diam. calycis lobis persistentibus coronato. 
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A tree c. 20 metres tall. Bark pale brown or fawn 
brown, more or less smooth with fine irregular cracks, 
scaling in occasional irregular pieces, not papery flaky, with 
irregular longitudinal pits or dimples; inner bark thick, c. 
1 cm., dull red or reddish brown. Twigs terete, youngest 
with smooth or slightly pustulate dark brown or reddish 
brown or greyish brown bark, older twigs with reddish bark 
longitudinally cracked and sometimes slightly flaky. Leaves 
thinly coriaceous, from c. 6 cm. long and 3 5 cm. broad or 
occasionally smaller to c. 13 cm. X 5 cm., narrowly elliptic 



Pier . 4 - Eugenia Ngadimaniana Henderson Del: Chan York Chye 

or elliptic lanceolate or oblong elliptic, apex abruptly 
acuminate, more or less caudate acuminate, acumen 1-15 
cm. long, base long narrowed on to petiole; upper surface 
when dry smooth and often shining, pale brown to dark 
brown, minutely and often obscurely pitted, lower surface 
usually paler, with minute slightly raised gland dots; 
midrib impressed above in a dark coloured channel, raised 
below; primary nerves c. 7-13 pairs, 5-10 mm. distant, 
slender but distinguishable from secondaries, sunk in narrow 
channels and not conspicuous above, slightly elevate below. 
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meeting in an inconspicuous intramarginal nerve 1-2 mm. 
from leaf margin; secondaries and reticulations almost 
invisible above,secondaries below nearly as conspicuous as 
primaries but distinguishable from them, reticulations below 
usually faint; petiole slender, 1-1-5 cm. long, reddish brown, 
finely wrinkled, channelled above. 

Panicles terminal or from upper axils, solitary or more 
usually several from each axil or branchlet ends, up to c. 9 
cm. long, peduncle 2-5 cm. long, slightly angled or com¬ 
pressed, bark pale, greenish brown, longitudinally wrinkled; 
branchlets 2-4 pairs, the lowest up to c. 2 cm. long, the 
upper shorter, almost horizontal or curving upwards, flowers 
crowded at branchlet ends or at end of secondary branchlets 
c. 3-6 mm. long, sessile, bracteoles oblong lanceolate, sub¬ 
acute, c. 1-5 mm. long, subpersistent; buds more or less 
obovoid, c. 6-6-5 mm. long. Calyx obconic, 3-4 mm. long, 
c 3-5-4 mm. across mouth, without pseudostalk, lobes 5, 
shallow, broad, acute or subacute, inconspicuous, c. 2 mm. 
wide and 0-5 mm. tall. Petals falling in a calyptra but not 
agglutinated, more or less orbicular, c. 3 mm. diam., 
conspicuously gland dotted. Stamens numerous, filaments 
slender, terete, up to c. 8 mm. long, anthers very small, c. 
0-2 mm. diam,, connective gland inconspicuous. Ovary 2- 
celled with several ovules in each cell. 

Fruit when dry ovoid to obovoid, c. 2 cm. long and 1-25 
cm. wide, black, finely wrinkled, apical umbilicus shallow, 
2-3 mm. diam., its margin with the persistent hardly en¬ 
larged calyx lobes; fresh fruit when ripe dark green slightly 
flushed dull purplish red at apex, obscurely ridged vertically, 
oblong obovoid, apical umbilicus shallow, c. 3 mm. diam., 
bearing the 5 small not enlarged broadly triangular acute 
incurved calyx lobes and style base; pericarp pithy leathery, 
c. 2 mm. thick; seed 1, more or less oblong, testa thick, 
whitish pink, brittle crustaceous; cotyledons supeiposed, 
pale yellowish white, glistening, more or less equal, inner 
faces plane or slightly concave, sessile. 

Johore: Sungai Kayu, Mawai-Jemaluang road, in swampy 
forest , SFN 82152 (Kiali). 

Singapore: Bukit Timah Reserve, altitude under 500 ft., 
SFN 36129 ( Ngadiman ), Tree No. 392, TYPE collec¬ 
tion, holotype in Herb. Singapore; same locality, SFN 
37012, 37020 (Ngadiman ). 

flowers have been collected in September and October, 
fruits in November and December. 

Eugenia (§ Syzygium) Kiahii sp. nov. Fig. 5. 

Arbor c. 12 m. alta. Hamuli teretes, crassi, cortice laevi. 
Folia valde coriacea, ovata vel orbicularia, vel late elliptica 
vel elliptico-oblonga ad c. 10 cm. longa et 9 cm. lata, basi 
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breviter cuneata vel rotundata ad petiolum brevissime et 
abrupte attenuata, apice rotundata vel breve obtuseque 
acuta vel apiculata; petiolis c. 1 cm. longis; nervis primaHis 
tenuibus, utrinque c. 7-10, in venam arcuatim e margine 
2-5 mm. distantem confluentibus. Inflorescentiae torminales, 
pedunculis c. 2-5 cm. longis. Flores in apice ramulorum 
dense dispositi, alabastris obovoideis c. 7-8 mm. longis. 
Calyeis tubus anguste campanulatus in stipitem plus 
minusve abrupte attenuatus, c. 5-6 mm. longus, lobis 5, 



Fig . 5 . Eugenia Kiahii Henderson Del: Chan York Chye 
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triangulo-ovatis, obtusis, c. 1 mm. altis. Petala calyptratim 
decidua. Stamina 3-5-4 mm. longa, antheris globosis vel 
late triangulo-ovatis, c. 0 4 mm. diam. Ovarium 1—2— 
loculare, multiovulatum. Fructus ignotus. 

A tree c. 12 metres tall. Twigs stout, terete, bark 
smooth, sometimes polished, grey brown or pale brown or 
greyish white. 

Leaves very coriaceous, ovate or orbicular, or broadly 
ovate oblong or broadly elliptic or elliptic oblong, up to c. 
10 cm. long and 9 cm. broad, base very shortly cuneate, or 
rounded and very shortly and abruptly narrowed to petiole, 
apex rounded or shortly and bluntly acute or apiculate; both 
surfaces drying pale reddish brown or the upper surface 
blackish brown and the lower dull warm brown, petiole c. 
3 cm. long; midrib impressed above, elevate below; primary 
nerves fine, raised on both surfaces, slightly less conspicuous 
above than below, about 7-10 pairs, meeting in an intra¬ 
marginal loop 3-5 mm. from leaf margin, secondaries and 
reticulations raised on both surfaces, almost as distinct as 
primaries. 

Inflorescences short and dense, terminal, on stout 
peduncles c. 2-5 cm. long; peduncles and rachis as stout as 
twigs, more or less compressed, secondary branchlets also 
stout and angled, c. 1-5 cm. long, the flowers crowded at their 
apices or on tertiary branchlets c. 3 mm. long. Flower buds 
obovoid, c. 7-8 mm. long, calyx narrowly campanulate, 
narrowed rather abruptly into a stout pseudostalk which is 
rather variable in length; length of calyx tube including 
pseudostalk 5-6 mm., mouth with 5 rather distant triangular 
ovate blunt lobes c. 1 mm. tall. Petals calyptrate, leathery. 
Stamens 3-5-4 mm. long, anthers globose to broadly tri¬ 
angular ovate, c. 0-4 mm. diam., connective gland dark 
brown, conspicuous, finely gland dotted. Ovary 1-2-locular, 
multiovulate. Fruit unknown. 

J OHORE: Sungai Kayu, Mawai-Jemaluang road, SFN 32036 

(Kiah ), TYPE collection, holotype in Herb. Singapore; 

Sungai Kayu, in swampy forest, SFN 29400 {Corner). 

Eugenia (§ Syzygium) Haniffii sp. nov. Fig. 6. 

Arbor 15 m. alta, ramulis teretis, fuscis; foliis oblongis 
vel elliptico-oblongis, in sicco olivaceis vel fuscis, basi 
cuneatis, apice acuminatis, ad 13 cm. longis et 5 cm. latis; 
venis primariis utrinque 25-40, tenuibus, vena intramargi- 
nali vix distincta; petiolis c. 5-7 mm. longis. Paniculae 
terminates, densae, ad 8 cm. longae, vulgo breviores, ramis 
primariis crassis, ramulis ultimis tenuioribus, plus minusve 
tetragonis. Flores 3 in apice ramulorum, exteriori pedicol- 
lati, pedicellis ad 0-8 mm. longis, flos centralis sessilis. 
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Calycis tubus anguste infundibuliformis, basi breve stipita- 
tus, ad 4-6 mm. longus; lobis 4, conspicuis, persistentibus, 
e. 3 5 mm. altis et 2-5 mm. latis. Petala 4, membranacea, 
libera, subpersistentia. Stamina 9-12 mm. longa, stylus 
subaequilongus. Ovarium, 2-loculare. Fructus globosi, c. 15 
cm. diam., apice calycis margine et sepalis persistentibus 
coronati. Semen 1, globosnm, cotyledonibus subaequalibus. 



Fig. o. Eugenia Haniffii Henderson Del: Chan York Ciiye 


A tree 12-15 metres tall. Twigs rather stout, terete, 
their bark reddish brown, to the naked eye practically 
smooth, under a lens cracking longitudinally. 

Leaves chartaceous, drying either greenish brown 
(recently collected specimens) or dull grey brown above and 
pale dull grey brown below (in older specimens), oblong to 
elliptic oblong, base cuneate, apex rather abruptly acumin¬ 
ate, up to c. 13 cm. long and 5 cm. broad; petiole slender, 
c. 5-7 mm. long, dark coloured when dry, narrowly channel¬ 
led above; midrib sunk above, prominent below; primary 
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net ves fine, not more prominent than secondaries and hardly 
distinguishable from them, about 25-40 pairs, raised above 
and below, meeting in an inconspicuous intramarginal nerve 
c. 2-4 mm. from leaf margin, with an even more incon¬ 
spicuous secondary intramarginal c. 1 mm. from margin; 
leaf margin slightly revolute when dry. 

Panicles terminal, densely flowered, often much con¬ 
tracted, not exceeding 8 cm. long and usually much shorter, 
primary branches stout, with reddish brown bark as on 
twigs, ultimate branchlets finer, more or less 4-angled, with 
dark striate bark. Flowers in threes at ends of branchlets, 
the two outer on pedicels c. 0-8 mm. long, the central flower 
sessile. Calyx narrowly funnel shaped in bud, e. 4r-6 mm. 
long including lobes, gradually narrowed to a slender 
pseudostalk, the centre flower of the triads with a slightly 
longer pseudostalk than the outers, calyx tube finely longi¬ 
tudinally striate and black when dry; lobes 4, conspicuous, 
broad, persistent after anthesis, c. 1-5 mm. high and 2-5 mm. 
wide, rather thick in texture with membranous edges. Petals 
4, membranous, quite free and falling separately, persistent 
for some time after anthesis. Stamens 9-12 mm. long, style 
about as long. Ovary 2-locular with many ovules. 

Fruit globose or slightly depressed globose, c. 1-5 cm. 
diam., (?not fully ripe), with shallow inconspicuous vertical 
ridges, crowned by calyx limb and persistent sepals; pericarp 
thin, tough; seed 1, globose, the cotyledons more or less 
equal, attached to hypocotyle near centre of opposing faces. 

Penang: Penara Bukit, c. 1,000 ft., Curtis 794, TYPE 
collection, holotype m Herb. Singapore. (One sheet of 
this collection is written up in King’s hand as E. 
densidora Duthie). 

Selangor : 20th mile, Ginting Simpah, Forest Dept. FMS 
12860; 23rd mile, Ginting Simpah, Forest Dept. FMS 
13383. 

Probably allied to E. oblata Roxb. from which it differs 
in the smaller flowers, more deeply lobed calyx, denser 
inflorescence, thinner leaves with finer and closer venation 
and the intramarginal nerve farther from the leaf margin. 
Also allied to E. longiflora F. Vill. 

Named after the late Mohamed Haniff, who was for 
many years attached to the Gardens Department of the 
Straits Settlements. 

Eugenia (§ Syzygium) camptophylla sp. nov. Fig. 7. 

E. inophylla Roxb. atfinis sed lobis calycis maioribus, 
foliis angustioribus, venis paucioribus; necnon E. oblatn 
Roxb. affinis sed floribus angustioribus et minoribus, foliis 
multo angustioribus. venis et venulis minus prominentibus. 
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A tree 12-15 metres tall, stem 20-23 cm. diam. (ex 
Kunstler). Ttvigs smooth, tei.ete, bark dull brown; leaves 
lanceolate or narrowly elliptic lanceolate, or somewhat ovate- 
lanceolate, up to c. 13 cm. long and 4 cm. bioad, apex lon„< 
acuminate, often folded or bent sideways when dry, base 
long narrowed and somewhat dccurrent on petiole; upper 
surface drying blackish brown, lower surface dull reddish 
brown; midnb sunk above in a nairow channel, raised 
below; primary neives about 20 pans, very faint above, 
slightly raised and channelled, very slender and inconspicu¬ 
ous below, slightly raised, meeting in a very fine intramar- 
gmal nerve 1-2 mm. from the recurved leaf margin; 
secondaries and reticulations almost invisible above, a little 
less conspicuous than primaries below; oetiole up to c. I 
cm. long, slender, black, wrinkled, deeph channelled aliow. 



Ftg. 7. Eugenia camptophylla Hendeeson Del: Chan Yobk Chye 

Inflorescence a spreading panicle, or several together, 
terminal or from upper one or two axils, on a peduncle up 
to c. 4 cm. long, but usually much shorter and not exceeding 
c. 1 cm., peduncle and inflorescence branches rather slender. 
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strongly angled, with striate bark, inflorescence up to c. 9 5 
cm. long and 6 cm. across. Flowers densely crowded at 
ends of branchlets, c. 1 cm. long, sessile, bracteoles small and 
inconspicuous, soon falling; calyx in bud funnel shaped, c. 
6 mm. long and 3 mm. across mouth, tapering gradually 
from apex to base, the pscudostalk c. 2-3 mm. long, but not 
sharply marked off, calyx mouth with 5 broad shallow 
inconspicuous blunt or subacute lobes c. 125 mm. wide and 
05 mm. high, but variable m size, persisting for some time 
after the flower has opened and the stamens fallen; petals 
probably falling as a calyptra but easily separable, more or 
less orbicular, c. 3 mm. diam; stamens numerous, filaments 
slender, up to c. 8 mm. long, anthers In angular ovate, c. 
0-5 mm. long, connective produced beyond anthers into a 
narrow triangular gland; style considerably stouter than 
filaments, c. 6 mm. long. Fruit unknown. 

Perak : Gopeng, 500-800 ft., open jungle in hilly locality, 

Kunstler 599.',. TYPE collection, holotype in Herb. 

Calcutta. 

Know r n only from the type collection of which I have 
seen three sheets in Herb. Calcutta and two in Herb. Dehra 
Dun. 

The extension of the connective in the stamens beyond 
the anthers into a narrow triangular gland seems to be rare 
in Eugenia and has been seen otherwise only in an unidenti¬ 
fied species of unknown origin cultivated in the Botanic 
Gardens, Singapore. 

Eugenia (§ Syzygium) Brantiana sp. nov. Fig. 8. 

Fvutex vel ei bor parva; ramulis teretibus, cortice laevi; 
toliis oblongo-ollipticis ad ovatis, ad c. 13 cm. longis et 5 
cmfiatis, apice longe acuminatis, acumine ad 1-2 cm. longo, 
basi cuneatis ad petiolum attenuatis, petiolo c. 0-5 cm. longo; 
costa supra canaliculata, subtus elevata, venis pi'imariis 
utrinque ad c. 15, supra haud conspicuis, subtus leviter 
elevatis submanifestis, in venam intramarginalem incon- 
spicuam 1-2 mm. a margine distantem confluentibus; in- 
fioresceiifiis terminalibus vel ex axillis foliorum superiorum, 
paniculatis, subsessilibus vel pedunculatis, ad c. 9 cm. longis, 
ramis primariis ad c. 2 cm. longis, floribus sessilibus, 
confertis; alabastris c. 1 cm. longis; calycis tubo c. 7-8 mm. 
longo, apice c. 5 mm. lato, basi stipitato' (stipite c. 2-3 mm. 
longo), lobis inconspicuis, c. 0-75 mm. altis et 2-2-5 mm. 
latis, glandulosis; staminibus numerosissimis, 15-16 mm. 
longis, antheris oblongo-ovatis, 0-5-0-75 mm. longis, connec¬ 
tive conspicue glanduloso-mucronato; fructibus ignotis. 

A shrub or small bushy tree. Branchlets terete, bark 
smooth, grey brown to reddish. Leaves thinly coriaceous, 
oblong elliptic to ovate, up to c. 13 cm. long and 5 cm. broad. 
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Fig . 6 . Eugenia Brantiana Henderson Del. Chan York Ciiyd 

apex long acuminate, acumen 1-2 cm. long, base cuneate and 
narrowed on to petiole, upper surface drying greenish to 
reddish brown, minutely gland dotted, lower surface greenish 
to brownish, paler than upper, minutely gland dotted; midrib 
shallowly impressed above, elevate below; primary tie) ves up 
to about 15 pairs, slender and not conspicuous above, pale 
and very slightly raised, slightly raised and slender below, 
a little more conspicuous than secondaries; secondaries and 
reticulations usually obscure above, visible below and almost 
as conspicuous as primaries; intramarginal nerve slender 
and inconspicuous, 1-2 mm. from margin; petiole c. 0 5 cm. 
long, drying dark red brown. 

Inflorescence terminal or from upper axils, paniculate, 
up to c. 9 cm. long, nearly sessile or peduncles up to c. 3 cm. 
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long, primary branchlets up to c. 2 cm. long, flowers cluster¬ 
ed either at ends of primary branchlets or of secondary 
branchlets c. 0-5-1 cm. long; bark of inflorescence reddish 
brown to greenish brown, peduncle more or less terete, 
branchlets compressed or more or less 4-angled; bracteoles 
very small and fugacious. Flowers sessile, buds c. 1 cm. 
long, calyx c. 7-8 mm. long, c. 5 mm. across mouth, very 
finely wrinkled, narrowed at base into a rather stout 
pseudostalk 2-3 mm. long, lobes broad, shallow, inconspicu¬ 
ous, c. 0-75 mm. high and 2-2-5 mm. wide, pellucidly gland 
dotted; petals with pellucid gland dots, falling in a calyptra; 
stamens very numerous, 15-16 mm. long, anthers ovate 
oblong, 0-5-0-75 mm. long, connective gland brown, conspicu¬ 
ous ; style 12-13 mm. long; ovary 2-celled with several ovules 
in each cell: fruit unknown. 

Johore : Sungai Pontian Besar, common on the river bank 
in the Terminalia-Pandanus zone, SFN S675U ( Hender¬ 
son ), TYPE collection, holotype in Herb. Singapore; 
same locality, SFN 36956 (Comer & Henderson ). 

Named after the late Mr. R. V. Brant, sometime Assist¬ 
ant Adviser, Pontian. 

Allied to E. inophylla Roxb., but differing in the paler 
bark of the twigs, the paler leaves when dry, the much longer 
stamens, and in being a bush or small bushy tree of tidal 
rivers. 

Eugenia (§ Syzygium) pseudosyzygioides sp. nov. Fig. 9. 

E. cymosa Wight valde afiinis, sed cortice trunci pallide 
laevi, cortice ramulorum pallidiore, stipite calycis longiore, 
tubo calycis infundibuliformis, in sicco pustulato et rugoso. 
petalis vulgo calyptratis differt. 

Arbor 18-24 m. alta, c. 25-60 cm. diam. Ramuli teretes. 
graciles, laeves. Folia ovata, ovato-lanceolata ad oblongo- 
lanceolata, vel anguste elliptica, apice caudato-acuminata, 
basi cuneata, 4 cm. X 2 cm. ad 9-5 cm. X 4-5 cm., petiolis 
gracilibus, 3-5 mm. longis; nervis primariis numerosis. 
Paniculae terminales et axillares ad 7 cm. longae, vulgo 4-5 
cm. longae. Flores sessiles, in apice ramulorum brevissi- 
morum ternati vel pseudoumbellati; alabastris c. 5-6 mm. 
longis; calycis tubo infundibulifovme, breviter stipitato, 
lobis 5, c. 0-5 mm. latis et 0-3 mm. longis. Petala vulgo caly- 
ptrata, ?vel interdum libera. Stamina ad 5-6 mm. longa, 
antheris oblongis, c. 0-4 mm. longis. Stylus c. 5-6 mm. 
longus. Ovarium 2-loculare. Fructus ignotus. 

A tree 18-24 metres tall, c. 25-60 cm. diam. 2 metises 
from ground, trunk cylindric. Bark dull greyish, pallid, 
smooth, entire, faintly marked with transverse ridges but 
even in other places; inner bark thin, greyish brown; wood 
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pallid buff, darkening and turning brownish drab on expo¬ 
sure. Twigs slender, terete, their bark smooth or finely 
longitudinally cracked, the youngest twigs brown or reddish 
brown, the older ones whitey-brown to pale grey. 

Leaves thinly coriaceous, ovate, ovate lanceolate to 
oblong lanceolate, or narrowly elliptic, apex caudate acumin¬ 
ate, the acumen up to 2 cm. long, base cuneate. variable in 
size from c. 4 cm. loxig and 2 cm. broad to 9-5 cm. long and 
4-5 cm. broad; upper surface drying dull brown to lead 
colour, lower surface usually paler, brown to reddish brown; 
■petiole slender, deeply and narrowly channelled above, 
wrinkled and pustulate below, dark red brown, 8—5 mm. 
long: midrib narrowly channelled above, raised below, more 
or loss pustulate, especially towards petiole; primary nerves 
numerous, close and parallel, not distinguishable from 
secondaries, reticulations almost as conspicuous, all raised 
on upper surface and more strong-ly raised on lower surface, 
sometimes much darker than surrounding leaf surface; in¬ 
tramarginal vein very close to and partly hidden by the 
revolute margin; upper surface minutely punctate, lower 
surface sparsely black dotted. 

Panicles axillary and terminal, up to c. 7 cm. long but 
usually 4-5 cm. long, peduncles and branches slender, 
spreading, compressed or angled, with dark, longitudinally 
wrinkled, often pustulate bark. Flowers sessile in threes 
at ends of very short branchlets, or these branchlets so re¬ 
duced that the flowers appear umbellately arranged; flower 
buds c. 5-6 mm. long; calyx tube funnel shaped, usually 
more or less pustulate, narrowing to a slender pseudostalk, 
mouth with 5 shallow rounded broad lobes c. 0-5 mm. wide 
and 0-3 mm. high. Petals caiyptrate, apparently occasion¬ 
ally free, orbicular. Stamens up to c. 5-6 mm. long, anthers 
oblong, c. 0-4 mm. long with conspicuous brown gland on 
connective. Style rather stout, 5-6 mm. long. Ovary 2- 
celled. Fruit unknown. 

IvEMAMAN: Bukit Kajang, 500 ft., SFN 80*51 (Corner), 
TYPE collection, holotype in Herb. Singapore, SFN 
30U21 (Corner), SFN 30J,97 (Corner). Flowers in 
November. 

Perak: Larut, within 100 ft., in open old jungle in low 
ground, Kunstler 3*22, "leaves light green, very glossy”, 
flowers in October. 

This species is evidently closely allied to E. eymosa 
from which sterile specimens cannot be distinguished with 
certainty in the Herbarium, except for the usually narrower, 
more oblong leaves. In the field, however, the trees are 
quite distinct, E. pseudosyzyyioides having a smooth pale 
bark, while E. eymosa has a dark red or fuscous brown 
bark which is more or less fissured and flaky. 
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Most of the specimens of E. pseudosyzyyioicles on which 
flowers at the proper stage are to be found, have calyptrate 
petals, whereas in most of the specimens of E. cymosa in 
Herb. Singapore the petals are free. Koorders & Valeton 
and King describe them as free, Gagnepain as calyptrate. 
It is not a very reliable character, for both free and 
calyptrate petals may be found on the same individual. 

Eugenia (§ Syzygium) praestigiosa sp. no\. Fig. 10. 

?Arbor. Ramuli teretes, laeves. Folia coriacea, 
oblongo-lanceolata vel oblongo-elliptica, ad c. 9 am. longa et 
375 cm. lata, apice acuminata, basi attenuata, supra punc¬ 
tata, subtus pustulato-punctata, punctis nigris densis; nervis 
primariis tenuibus utrinque 12-15, in venam submarginalem 
a margine c. 1 mm. distantem conjunctis, petiolis ad 1 cm. 
longis. InfLorescentiae fasciculatae, terminates vel axillares, 
spiciformes vel paniculatae pauci-ramosae, ad 4-5 cm. longae. 
Flores sessiles ad apice ramulorum conferti. Caiycis tubus 
in alabastro c. 6-6 5 mm. longus et 3-5-4 mm. latus, anguste 
infundibuliformis, lobis 4 rotundatis persistentibus c. 2 mm. 



Fig. io. Eugenia praestigiosa Henderson Del: Chan York Chye 
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altis et 3 mm. latis. Petala 4, libera, reflexa, rotunda, c. 5 
mm. diam., glandulosa. Stamina ad 9-10 mm. longa, 
antheris oblongis, 0-7-0-8 mm. longis. Stylus c. 8 mm. 
longus. Ovarium 2-loculare. Fnictus ignotus. 

?A tree, twigs terete, their bark smooth, not polished, 
dark brown or dark reddish brown, in places pale grey and 
finely cracked. Leaves coriaceous, oblong-lanceolate or 
oblong-elliptic, up to c. 9 cm. long and 3-75 cm. broad, apex 
acuminate, base narrowed, upper surface drying olivaceous 
brown or reddish brown, slightly shining, minutely and 
densely punctate, lower surface paler and duller, minutely 
and densely black pustulate-dotted; midrib sunk above, 
raised below and pustulate except at apex, and longitudi¬ 
nally wrinkled; primary nerves about 12-15 pairs, very fine 
and slender above, slight 1 v raised, fine below but rather 
more conspicuous than on upper surface, raised, meeting in 
a fine intramarginal nerve c 1 mm. from recurved leaf edge; 
secondary veins only partially visible above, reticulations 
very obscure or invisible, secondaries and reticulations fine 
and raised below but distinctly less conspicuous than pri¬ 
maries ; petiole c. 1 cm. long, rather slender, deeply channel¬ 
led above, drying black. 

Inflorescences crowded, terminal or in upper axils, 
spiciform or paniculate with few branches, up to c. 4-5 cm. 
long, rachis compressed or angled with strongly striate pale 
brown bark. Flowers sessile, crowded at or near ends of 
inflorescence branches. Calyx in bud c. 6-6-5 mm. long and 
c. 3-5-4 mm. across mouth, obconic or campanulate ancT 
tapering gradually to base, somewhat striate, pseudostalk 
very short, not evident, rather abruptly expanded at the 
mouth into 4 deep rounded persistent lobes c. 2 mm. high 
and 3 mm. across. Petals 4, free, reflexed after flower 
opens, more or less orbicular, c. 5 mm. across, gland dotted. 
Stamens numerous, filaments slender, up to c. 9-10 mm. long, 
anthers oblong, c. 0-7-0-8 mm. long, connective gland obs¬ 
cure or absent. Style rather stout, tapering to apex, c. 8 
mm. long. Ovary 2-celled with several or many ovules in 
each cell. Fruit unknown. 

Perak: sine loc., Scoricchini sine num., TYPE collection, 

holotype in Herb. Calcutta. 

Unfortunately no indication of locality and no date or 
number is given on any of the five sheets of this collection in 
Herb. Calcutta. 

This plant appears quite distinct from any other 
Eugenia described from the Malay Peninsula. The inflores¬ 
cences recall those of E. rvgosa Merr., but the flowers and 
foliage are quite different. The flowers resemble those of 
E. longiflora F. Vill., but are shorter, with more conspicuous 
petals, and the inflorescence and leaves differ considerably. 
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The plant is distinctive amongst the Peninsular species in 
its short crowded inflorescences, and the crowded flowers 
with conspicuous calyx lobes and petals. 

Included in the same cover in Herb. Calcutta was a 
sheet of Fotbes 2985 from Sumatra. This is in fruit only 
and at first sight appears ver.v close to E. prassligiosa, but 
it differs in having pale yellow and somewhat polished 
twigs, thinner leaves not punctate above, with shorter petio¬ 
les. The inflorescences are very like those of E. praesiigiosa. 
The fruit of Forbes’ plant is smooth and oblong without 
persistent calyx lobes and is of the type associated with the 
elavate or peg-shaped flowers of such species as E. attenuate 
K. & V. The fruit of E. praestigiosa is more likely to 
resemble that of E. long-'floio, probably with persistent 
calyx lobes. 

Eugenia (§ Syzygium) quadnbracteata sp. nov. Fig. 11. 

Arbor c. 20 m. -ilta, glabra. Folia vulgo elliptico- 
oblonga, ad 25 cm. longa et 10 cm. lata, apice breviter obtuse 
acuminata vel acuta, basi breviter acuminata et in potiolum 
breviter decurrentia, utrmque dense punctata; venis primo- 
• m tenuibus, numerosis, utrinque c. 60, vena intramarginall 
tenui distincta conjunctis ; uctioUs crassis c. 1-13 cm. longis. 
Inflotescentmc terminates vel interdum axillares, ad 9 cm. 
longae. Floi es sessiles m apice ramulorum dense capitulati, 
bracteolis 4 persistentibus instructi. Calyx in alabastro 
plus minusve globosus, post anthesis obconicus, c. 3-4 mm. 
n et 4-5 mm. latus, lobis 5, late triangularis, rotundatis. 
Fetola calyptrata. Stanrva c. 5-6 mm. longa, stylus aequi- 
longus. Ft net us immaturus plus minusve globosus, 5-6 
mm. diam., calycis margine coronatus. 

A tree c. 20 metres tall. Twigs stout, terete, bark 
smooth or cieviced or slightly flaky, brown or greyish brown, 
the youngest twigs with quite smooth dark warm brown 
bark. Leaves generally oblong elliptic, occasionally tending 
to be ovate, up to c. 25 cm. long and 10 cm. broad, but 
generally rather smaller, apex shortly bluntly acuminate or 
acute, base _ shortly narrowed and slightly decurrent on 
petiole; petiole stout, drying black, c. 1—13 cm. long; pri¬ 
mary net res very numerous and close together, hardly dis- 
tinguishable from secondaries, up to about 60 pairs, fine but 
distinctly elevate above and below, secondary nerves and 
leticulations little less conspicuous than primaries; intra- 
margmai nerve as distinct as primaries, c. 2-3 mm. from 
tne revolute leaf margin; upper surface drying dull greyish 
Drown, densely and minutely punctate, lower surface rather 
wanner brown or reddish brown, also densely and minutely 
punctate. 
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Inflorescences terminal or occasionally axillary, some¬ 
times fasciculate, axis and branches as stout as or stouter 
than twigs, rounded or compressed or angled, with almost 
black, finely striate bark, up to 9 cm. long, branches distant 
and short, usually horizontal or somewhat decurved. 
Floirets sessile, densely crowded in heads at the branch ends, 
each flower subtended by 4 broad, tiianguiai, moie or ies& 
persistent blunt bractooles. Calyx more or less globose in 
bud, obconic after an thesis, c. 3-1 mm. long and 4-5 mm. 
across mouth, lobes 5, broadly and shallowly triangular, 
rounded or somewhat acme. Petals calyptrate. Stamens 
c. 5-6 mm. long, style about same length. Immature fruit 
globular or somewhat depressed globular, 5-6 mm. diam., 
crowned bv calyx rim. 



Fig. 11. Eugenia quadribracteata Henderson Del: Chan York Chye 
Vol. XI. (1917). 
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Penang: Waterfall, Curtis s.n., undated, TYPE collection, 
holotype in Herb. Singapore. 

JOHORE: Kota Tinggi-Mawai road, SFN 30986 (Corner), 
frequent in drier parts of swampy forest. 

Although Curtis’ specimens are fairly complete, they 
appear not to have been taken up either by King in the 
“Materials” or by Ridley in his Flora. 

The species is a distinct one in the large closely veined 
leaves and the stout inflorescence with the unusual arrange¬ 
ment of bracteolate flowers. It may be allied to E. argutaia 
Koord. & Valet., of which I have seen no material. 

Wray 3771, from Upper Perak, alt. 1,000 ft., two fruit¬ 
ing sheets of which are in Herb. Calcutta, may possibly 
belong here. 

Eugenia (§ Syzygium) cerina sp. now Fig. 12. 

E. punctulata King, Mat. F.M.P., No. 12, 122 (1901); 
Ridl., F.M.P., I. 747; Corner, Wayside Trees of Malaya, p. 
502; non F. M. Bailey (1896). Syzygium incarnutum Men*. 
& Perry in Mem. Amer. Acad. Arts & Sei., XVIII, 3, 195 
(1939), non Eugenia incarnata Elm. 

Arbor ad c. 27 m. alta. Ramuli teretes vel juniores com- 
pressi, cortice desquamante. Folia coriacea, obovata, 
oblanceolata vel interdum oblonga, apice rotundata, retusa, 
vel breviter et abrupte acuminata, basi sensim vel abrupte 
attenuata, 2-5-11 cm. longa, 1-5-5 cm. lata, margine ve- 
curva, costa media subtus prominente, supra impressa, 
nervis f primariis utrinque c. 16 vel pluribus, indistinctis, 
vena intramarginali tenui conjunctis. Petiolus 0-5-1 cm. 
longus. Paniculac terminales vel interdum axillares, laxe 
ramosae, ad c. 12 cm. longae, ramis et ramulis compvessis, 
stnatis. Flores sessiles in apice ramulorum conferti. Calyx 
campanulatus vel obconicus, brevistipitatus, c. 2-25-2-5 mm. 
longus et 2 mm. latus, breviter et obscure 4-dentatus. Pet ala 
calyptrata. Stamina c. 15-30, filamentis complanatis. 0-5- 
0-75 mm. longis. Stylus c. 0-5 mm. longus. Ovarium bilo- 
culare. F'cuctus oblongo-obovoideus, 1-2—1-4 cm. longus, 7-8 
mm. Iatus, apice complanatus et umbilicatus, umbilico cnly- 
cis margine brevissimo cincto. 

, to c. 27 metres tall, fluted at base, or buttres- 

sed, the buttresses sometimes up to c. 1-5 metres, or cylindric, 
or with a few stilt roots. Bark of trunk reddish or reddish 
orange, rugose in older trees, more or less papery flaky, a 
thin green layer next to outer layers, then a buff or yellowish 
hbrous brittle inner layer, wood hard, pale buff. 

, -rwps terete or the youngest somewhat compressed, 
oarx pale brown to reddish brown or pale greyish brown, 
thinly papery flaky. Leaves coriaceous, obovate, oblanceo- 
laxe or occasionally oblong, apex rounded, retuse, or with a 
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short broad point, or abruptly acuminate with acute or blunt 
acumen, narrowed at base gradually or abruptly, 2 5-11 cm. 
long, 15-5 cm. broad; margins usually recurved when dry, 
upper surface olivaceous, pale brown or reddish brown to 
dark brown, usually dull, lower surface usually lighter; 
midrib depressed above, elevate and keeled below; primary 
no ves usually about 16 pairs but often more, not curving, 
usually slightly raised above but not conspicuous, more or 
less raised below, faint and with difficulty distinguishable 
from secondaries, meeting in a slender intramarginal nerve 
which is close to the leaf margin and often hidden by the 
recurved margin; secondaries and reticulations obscure or 
faint above, sometimes m\ isible below or sometimes almost 
as conspicuous as primaries. Petiole 0 5-1 cm. long, chan¬ 
nelled above, keeled below, 



Fig. 12. Eugenia cerina Henderson Del: Chan York Chye 
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Panich s terminal or occasionally from the upper axils, 
lax, up to c. 12 cm. Ion", branches spreading, compressed, 
finely striate with pale brown or brownish grey bark. 
Flown rs small, sessile, crowded at ends of the short ultimate 
branch lets, brads'and bnideoles very small and inconspicu¬ 
ous ; buds obovoid, c. 2-73 -3 25 mm. long; calyx campanulate 
or obconic, c. 225-25 mm. long and 2 mm. across mouth, 
narrowed to a very short stout pseudosialk c. 0 5 mm. long, 
mouth very obscurely and shallowly 1-toothed; petals caly- 
ptvate; stamens • c. 15-30, lilamonts 0-5-075 mm. long, broad 
and flattened, tapering slightly from base to apex, anthers 
small, oblong, connective gland small and inconspicuous; 
style c. 0-5 mm. long, murowly conical; ovary 2-celled. 

Fruit oblong-obo\ oid, apex flattened, 1-2-1-4 cm. long 
and 7-8 mm. wide at widest point, apex deeply and narrowly 
excavate, with very short calyx rim; pericarp fleshy, 3-4 
mm. thick, seed more or less globose, c. 4 mm. diam., testa 
adhering'to it but peeling off easily leaving a thicker inner 
layer beneath which is a mucilaginous coat; cotyledons more 
or less equal, opposing faces folded, with the large hypo- 
cotyle, which is grooved along one side, lying in the fold and 
extending to periphery of seed. 

Perak: Blanda Mabok, Wray 3972, TYPE collection, 
holotype in Herb. Singapore. Common in lowland 
forest from Perak to Singapore. 

Distrib: Sumatra, Borneo. 

A full explanation of the nomenclatorial problems 
connected with this species, and the reasons for redescribing 
it instead of merely giving it a new name will be given in 
the forthcoming critical account of Eugenia referred to in 
the prefatory note to this paper. 

Eugenia (§ Syzygium) nemestrina sp. nov. Fig. 13. 

Arbor 25-30 m. alta. Hamuli crassi, teretos, vel ad nodos 
plus minusve compressi, cortice laevi vel desquamanlc. 
Folia coriacea, anguste elliptica ad oblongo-elliptica, 6-11 
cm. longa, 2-4;5 cm. lata, apice acuminata deflexa, basi 
cuneata in petiolum longiter attenuata; pagina inferiove 
minute nigro-punctata; m rvis primariis utrinque c. 20—25, 
tenerrimis, supra inconspicuis vel obscuris, subtus incon- 
spicuis, in venam intramarginalem e margine c. 1 mm. 
distantem conjunctis; petiolis 5—8 mm. longis, rugosis. 
Inflorescentiae corymbosae ad 8 cm. longae et latae, multi- 
ramosae. Flores vulgo 3 vel interdum 1 in apice ramulortuu, 
sessiles vel pedicellati, pedicellis 2—4 mm. longis, alabastris 
1 ' 3 r 1 c ; 4 cm * Calycis tubus cyathiformis, in stipi- 

tem 4-5 mm. longum attenuatus, apice c. 6 mm. latus, post 
anthesm infundibuliformis, apice c. 7 mm. latus, margine 
truncatus vel interdum cum dentibus minutissimis. Petala 
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calyptratim decidua. Stamina 1-2 5 cm. longa, anthem c. 
0 5 mm. longis et 0 4 mm. lat is, paullum breviore. Ovai lum 
2-loculare, multiovulatum. Fructus plus minusve globosus, 
c. 15 cm. diam, calycis margme undulato c. 2 mm. alto 
coronatus. 

A tree 25-30 metres tall, slightly or prominently but- 
tressed-fluted at base to 2 metres from ground. Bark rufous 
brown, fissured or distinctly scaly flaky, inner bark deep 
purple. Twigs stout, terete or more or less compressed at 
nodes, the youngest with smooth or striate or finely rugose 
pale brown bark, the older twigs with a pale layer scaling 
off and leaving scaly flaky red brown bark below. 



Fiff. 13 . Eugenia nemestrina Henderson Del: Chan York Chye 
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Leaves decussate, narrowly elliptic to oblong elliptic, 
6-11 cm. long, 2-4-5 cm. broad, coriaceous, in life dull green 
withering yellow, margins upcurled and apex reflexed, when 
dry upper surface pale brown or reddish brown, lower sur¬ 
face dull pale brown to whitish,brown but not glaucous, apex 
acuminate and deflected sideways, base cuneate and long 
narrowed on to petiole; midrib sunk in a narrow channel 
above, strongly raised and keeled below; 'primary nerves 
very fine, c. 20-25 pairs, raised above and visible because 
of their pale colour, or in pale leaves almost invisible, hardly 
distinguishable from secondaries, fine and raised below, very 
little more conspicuous than secondaries and sometimes only 
distinguishable from them by their junction with the intra¬ 
marginal vein, reticulations slightly thickened and raised; 
upper surface not punctate, lower minutely black dotted; 
intramarginal nerve fine, c. 1 mm. from the slightly revolute 
leaf margin; petiole 5-8 mm. long, of the same colour as 
the leaf and wrinkled. 

Inflorescences corymbose, terminal, not exceeding c. 8 
cm. long and wide, much branched, the primary branchlets 
about half as thick as twigs, of the same colour, bark longi¬ 
tudinally wrinkled and somewhat pustulate, the ultimate 
branchlets compressed and ridged. Flowers usually in 
threes or sometimes solitary at ends of branchlets, sessile or 
S< ?xl m ^ S on Pedals 2-4 mm. long, or the outer two flowers 
of the triads shortly pedicelled and the central one sessile; 
bud f c- l'S-1-4 cm. long, including pseudostalk, calyx tube 
cyatmform, c. 6 mm. across mouth, tapering into a ridged 
pseudostalk c. 4—5 mm. long; mouth truncate or wavy or 
occasionally with exceedingly obscure teeth; after anthesis 
the calyx funnel shaped, c. 7 mm. across mouth. Petals caly- 
ptrate. Stamens numerous, 1-2-5 cm. long, filaments taper¬ 
ing very gradually from base to apex, anthers c. 0-5 mm. 

oi 1 ? an vifi mn ?' k roa d> apical gland distinct, dark coloured. 
Atyie a little shorter than stamens. Ovary 2-celled with 
many ovules in each cell. 

_ Fr f t . smooth, more or less globular, c. 1-5 cm. diam., 

crowned by the very conspicuous undulating calyx rim c. 

P^ r ^? ar P 2—3 mm. thick, stripping easily from 
SIS**, ls ^thout testa (alcohol material); coty- 
mm-o y T qua ^’ spaces closely rugose, inner faces 

«taiVo°Llvf S attached to the hypocotyle by short broad 
stalks either about the centre or near the periphery. 

SmGAPORE: McRitchie Reservoir, SFN 83590 (Comer), 

11FE collection, holotype in Herb. Singapore; Selitar, 

near Nee Soon village, SFN 37396 (Comer), Mandai 

road, SFN 372152 (Comer). 

Calyx pale green, .gland dotted, petals white, stamen 
niaments white with green bases. Flowers smelling as those 


Gardens Bulletin, S. 



327 


of E. grandis. Flowers in July, December, January, fruits 
full grown and falling ripe in October. 

It may seem surprising that there are still novelties to 
be found in the last remaining patches of forest in the island 
of Singapore, but that such is the case serves to emphasise 
the difficulties of collecting in tropical forests and to point 
to the exceeding usefulness of the trained brok monkeys 
(Macacus nemestrina ) used as collectors by the Singapore 
Botanic Gardens. Ample material of this species was 
collected by one of them. 

Eugenia (§ Syzygium) taipingensis sp. nov. Fig. 14. 

Arbor 4-5-6 m. alta, trunco 8-13 cm. diam. Ramuli 
teretes, cortice pallide cano vel ultimi cortice fusco. Folia 
petiolata late ovata vel elliptica, ad c. 6-5 cm. longa et 3-5 
cm. lata, apice abrupte acuminata, basi abrupte attenuata, 
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nervis primariis utrinque c. 10, tenuibus, utrinque promi- 
nulis, in venam marginalem e margine c. 1 mm. distantem 
conjunctis. Paniculae terminates ad c. 6 cm. longae et 4 
Cm. latae, densiflorae. Flores sessiles in apice ramulorum 
dense dispositi. Calycis tubus in alabastro anguste cam- 
panulatus, c. 4 mm. longus et 2-2-5 mm. latus, in stipitem 
c. 2 mm. longum productus, margine subtruncato. Petala 
calyptratim probabiliter decidua, glandulosa. Stamina ad 
c. 6 mm. longa, antherae c. 0-4-0-5 mm. longae, glandula 
satis conspicua. Stylus ad c. 5 mm. longus. 

A low tree with spreading branches, 4-5-6 m. tall, stem 
8-13 cm. diam. (ex Kunstler). Twigs smooth terete with 
pale whitey grey or brownish white bark or the youngest 
twigs with brown bark. Leaves coriaceous, broadly ovate 
or elliptic, sometimes tending to be obovate, up to c. 6-5 
cm. long and 3-5 cm. broad, apex abruptly acuminate, acu¬ 
men c. 1 cm. long, base abruptly narrowed and decurrent 
on petiole; upper surface drying dull brown or blackish 
brown, minutely punctate, lower surface usually reddish 
brown, with very minute and inconspicuous black gland dots, 
or none; midrib sunk above, raised below and slightly pustu¬ 
late near base; primary nerves about 10 pairs, very slender 
and almost indistinguishable from secondaries and reticula¬ 
tions, raised and slender below, meeting in a slender and 
not conspicuous intramarginal nerve c. 1 mm. from margin; 
petiole 2-5 mm. long, black, wrinkled, channelled above. 

Inflorescence terminal, paniculate, up to c. 6 cm. long 
and 4 cm. across, branchlets spreading, slender, angled, with 
brownish or greyish striate bark. Flowers crowded at ends 
of ultimate branchlets, sessile, bracteoles apparently very 
small and falling early; calyx tube in bud c. 4 mm. long 
and 2-2-5 mm. across mouth, striate when dry, narrowly 
campanulate, quickly contracted some way below mouth, 
then tapering gradually into a pseudostalk c. 2 mm. long, 
mouth truncate or wavy or at most with very obscure shal¬ 
low lobes; petals probably falling as a calyptra, more or less 
agglutinated when dry, thick textured with conspicuous 
gland dots; stamens numerous, filaments slender, up to c. 6 
mm. long, anthers c. 0-4-0-5 mm. long, connective gland 
conspicuous; style much stouter than filaments, c. 5 mm. 
long. Fruit unknown. 

Perak : Taiping, plains, Wray 27OS, TYPE collection, holo- 

type in Herb. Singapore; Taiping, within 100 ft., in 

open jungle, low wet ground, Kunstler 8S79. 

This species was included under E. oleina Wight (E. 
myrtifolia Roxb.) by King and presumably by Ridley, but 
it is very distinct from that species in its broader and more 
acuminate leaves with the nerves and reticulations raised 
above, and in its truncate calyx mouth. 
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Eugenia (§ Syzygium) flosculifera sp. nov. Fig. 15. 

Arbor c. 40 m. alta. Ramvli teretes, laeves, cortice 
pallide, novelli fusci. Folia vulgo plus minusve obovata 
interdum elliptica vel oblongo-elliptica, ad c. 7 cm. longa 
et 3 5 cm. lata, apice abrupte acuminata, basi attenuata in 
petiolum decurrentia; nervis primariis utrinque ad c. 8, inter 
se 5-8 mm. distantibus, supra obscuris, subtus tenuibus sed 
distinctis, in venam intramarginalem a margine c. 3 mm. 
distantem conjunctis. Petioli ad c. 1 cm. longi. Infiores- 
centiae terminates vel ex axillis foliorum superiorum, pani- 
culatae, ad 9 cm. longae. Flores parvi, sessiles, in apice 
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ramulorum 2 vel 3, alabastris c. 3 mm. longis. Calyx c. 2-5 
mm. longus apice c. 1-75 mm. latus, lobis 4 late triangulari- 
bus obtusis vel subacutis, incurvatis, c. 1 mm. latis et 0-5 
mm. altis, basi in stipitem c. 1 mm. longam attenuatus, 
supra ovarium abrupte contractus. Petala calyptrata. 
Stamina c. 16,.0-5-1 mm. longa, filamentis crassis, antheris 
plus minusve oblongis, 0-2-0-3 mm. longis, apice glandulosis. 
Stylus c. 0-5 mm. longus. Ovarium 2-loculare. Fructus late 
oblongus ad oblongo-obovoideus, ad c. 1-5 cm. longus et 1-5- 
1-75 cm. latus, apice depressus, umbilico conico 4-5 mm. 
diam., calycis margine minute coronato; pericarpium cras- 
sum, c. 5 mm. Semen 1, globosum, depresso-globosum vel 
obovoideum, cotyledon ibus omnino conjunctis, ut pseudo- 
monocotyledoneum. 

A tree c. 40 metres tall, with steep narrow buttresses to 
c. 2 metres; crown large, spreading; bark light buff, slightly 
scaly flaky, smooth over large areas, slightly pustulate with 
scattered 3 mm. lenticels, otherwise entire; inner bark thick, 
pale brownish yellow with fine longitudinal sclerotic strands; 
wood pale brownish buff. Twigs rather slender, terete, 
smooth, bark pale whitey grey to very pale yellowish, some¬ 
what polished, in places finely longitudinally cracked, some¬ 
times the outer thin layer peeling off and showing a pale 
brown layer below; the very youngest shoots with brownish 
or reddish bark and often angled or channelled. 

Leaves thinly coriaceous, usually obovate, sometimes 
elliptic or oblong elliptic, up to c. 7 cm. long and 3-5 cm. 
broad, but usually smaller, apex abruptly acuminate, acu¬ 
men up to 1 cm. long, base long narrowed and decurrent 
on petiole; upper surface drying dull olivaceous brown or 
blackish brown, very minutely and almost invisibly punctate, 
lower surface paler brown or yellowish brown with rather 
sparse brownish gland dots; midrib sunk above in a narrow 
channel, raised below; primary nerves up to c. 8 pairs, often 
fewer, 5-8 mm. distant, hardly visible on upper surface, but 
if visible, slightly raised, fine and raised on lower surface, 
meeting in an intramarginal nerve c. 3 mm. from the slightly 
recurved margin; secondaries and reticulations invisible 
Above, sufficiently distinct below but less conspicuous than 
primaries, reticulations lax; petiole up to c. 1 cm. long, 
drying dark, wrinkled, often finely glandular pustulate, 
narrowly channelled above. 

Inflorescences terminal or from upper axils, panicu¬ 
late, terminal panicles often fasciculate, up to 9 cm. long 
but usually shorter, primary branchlets ascending, up to c. 
2 cm. long, secondary branchlets 5-7 mm. long, branchlets 
slender with brown striate bark sometimes dotted with paler 
glands. Flowers small, sessile or nearly so, in pairs or more 
usually m threes at branchlet ends, bracts and bracteoles 
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minute and not persistent; buds c. 3 nun. long. Calyx c. 
2-5 mm. long, c. 1-75 mm. across lobes, tube brown or black 
when dry, finely wrinkled, lobes 4, broadly triangular, blunt 
or subacute, incurved, c. 0-5 mm. high and 1 mm. wide, tube 
more.or less fusiform, suddenly contracted below lobes, 
swollen about ovary, then gradually narrowed to a pseudo¬ 
stalk c. 1 mm. long; ‘petals pale brown when dry, calyptrate. 
Stamens about 16 in a single row on edge of disc, 0-5-1 mm. 
long, filaments stout, their upper part remaining sharply 
bent inwards until long after the flower opens; anthers more 
or less oblong, 0-2-0-3 mm. long, the apical connective gland 
conspicuous as a dark brown knob. Style c. 0-5 mm. long. 
Ovary 2-celled with few ovules in each cell. 

Fruit pale shining green when ripe, broadly oblong to 
oblong obovoid, up to c. 1-5 cm. long and 1-5-1-76 cm. wide 
at widest point, apex depressed with a conical excavation 
4-5 mm. diam., fringed with the minute calyx rim but with¬ 
out stamen or style remains; pericarp firm, green, slightly 
juicy, c. 5 mm. thick; seed one, globose or more or less dep¬ 
ressed globose or obovoid, cotyledons dark blackish brown 
when ripe, testa thin, papery, loose, pale brown ; cotyledons 
apparently completely fused, no commissure visible, their 
centre occupied by an intrusion of ? placental tissue which 
disappears when seed is fully ripe. 

Singapore: Reservoir Jungle, SFN 36133 (Comer), 

TYPE collection, holotype in Herb. Singapore. Flowers 

in March. 

A very peculiar species, which might better be placed 
in a new section of the genus, known definitely only from 
this locality. The size of the tree, the smallness of the 
flowers and the peculiar seed readily distinguish it from all 
others. 

What appears to be the same or a closely allied species 
was collected by E. J. H. Corner, SFN 304-81 at Bukit 
Kaj'ang, Kemaman, alt. 500 ft., but there are some differ¬ 
ences in foliage and flower characters, and fruit of the 
Kemaman plant is not yet known. 

Eugenia (§ Syzygium) pseudoclaviflora sp. nov. Fig. 16. 

Arbor 6-7 m. alta. Ramuli teretes, ultimi tetragoni ; 
Folia petiolata, lanceolata vel oblongo-laneeolata, basi 
attenuata, apice in acumen longum acutum attenuate, 4-8 
cm. longa, 1-25-2-5 cm. late, in sicco supra virescentia, sub- 
tus flavescentia, nervis primariis utrinque c. 10, fere obs- 
curis. Cymae axillares, sessiles vel breviter pedicellatae. 
Flores sessiles. Calycis tubus in sicco clavatus, parte lim- 
boidea cyathiformi, 4-dentata, basi in stipitem brevem 
attenuates, ad 12-5 mm. longus. Petala calyptratim decidua 
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Fig. 16 . Eugenia pseudoclaviflora Henderson Del: Chan York Chye 

vel mterdum libera. Stamina ad 4 mm. longa. Stylus ad 
c. 8 mm. longus. Ovai mm. 3-vel 2-loculare. Fructus ignotus. 

A tree 6-7 metres tall. Two-year old hvigs slender, 
terete, with dull blackish brown or reddish brown finely 
cracked bark; one year old twigs very slender, palei than 
the older twigs or not. 

Leaves 4-8 cm. long, 125-25 cpi. broad, lanceolate or 
oblong-lanceolate, base long narrowed, apex long acuminate 
or almost caudate acuminate, acumen acute; upper surface 
dull, smooth, punctate, drying greenish, lower surface drying 
yellowish, not gland dotted or punctate, margin somewhat 
thickened; midrib sunk above in a narrow channel, raised 
and conspicuous below, otherwise the nervation very indis¬ 
tinct or invisible above, only a little more conspicuous below 
and then only in young leaves; primary nerves c. 10 pairs, 
spaced, meeting in a very obscure intramarginal nerve close 
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to the leaf margin, reticulations almost or quite invisible; 
petiole blackish brown, wrinkled, up to c. 5 mm. long. 

Cymes short, axillary, condensed, sessile or nearly so, 
shorter than leaves. Flowers sessile. Calyx narrowly 
clavate, the limb slightly cyathiform, the tube long narrow¬ 
ed, contracted at base into a short pseudostalk, slightly 
ribbed and finely rugulose-pustulate, c. 12-5 mm. long; lobes 
4, broadly rounded, shallow, c. 0-4-0-5 mm. high. Petals 
usually calyptrate, the calyptra subpersistent, or the petals 
occasionally free, also subpersistent. Stamens up to 4-5 mm. 
long, filaments slender, anthers broadly elliptic or ovate, c. 
0-5 mm. long and 0-3-0-4 mm. wide, connective gland incon¬ 
spicuous. Style c. 8 mm. long, rather stout, more or less 
cylindric or very slightly fusiform in lower half, upper half 
tapering gradually upwards. Ovary 3 or 2 celled. Fruit 
unknown. 

Pahang: Track to Gunong Tahan, c. 1,000 ft., on ridge, 

SFN 31755 (Kiah ), TYPE collection, holotype in Herb. 

Singapore. Mature flowers in July. 

The inflorescence of this species is very like that of 
E. claviflora Roxb., but the flowers are shorter and stouter; 
the foliage resembles that of E. attenuate Roord. & Valet., 
but the inflorescence and flowers differ considerably from 
that species. 

§Fissicalyx, sect. nov. 

Stamina a tubo calycis supra discum orta; post anthesin 
tubus calycis in lobas irregulares longitudinaliter fissus. 

Calyx in bud c. 2-5 cm. long and 1 cm. broad; primary 
nerves c. 15 pairs, intramarginal nerve 0-5-0-7 cm. from 
margin .. .. .. Symingtoniana. 

Calyx c. 4 cm. X 3 cm.; primary nerves 18-25 pairs, 
intramarginal nerve 2-3 mm. from margin Watsoniana. 

Eugenia (§ Fissicalyx) Symingtoniana sp. nov. Fig. 17. 

Arbor c. 3-13 m. alta. Ramuli teretes. Folia elliptica 
ad elliptico-oblonga, interdum oblongo-lanceolata, apice 
abrupte breviter acuminata vel interdum abrupte caudata, 
basi cuneata, ad 20 cm. longa et 10 cm. late; nervis primariis 
utrinque ad c. 15, 0-75-2 cm. distantibus, supra impressis, 
subtus prominulis, in venam intramarginalem 0-5-0-7 cm. e 
margine conjunctis; petiolis ad 1 cm. longis. Flos sessilis, 
1 vel interdum 2. Alabastri calyx subglobosus ad obovatus, 
2-5 cm. longus et 1 cm. latus, deorsum in stipitem brevem 
attenuates; lobis ?4; post anthesin tubo calycis in aliquot 
lobas irregulares longitudinaliter fisso. Petala ?4, libera, 
orbiculares, c. 5 mm. diam. Stamina e tubo calycis supra 
discum orta, filamentis numerosissimis, c. 1-5 cm. longis. 
Stylus c. 1 cm. longus. Ovarium 2-loculare, multiovulatum. 
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1 ig 17 Eugenia Symingtomana Hendek^n Del Chan York Ciiye 


A tnc c 3-13 meties tall. Twigs terete, bark drying 
whitish or greyish white, smooth, with a slight tendency to 
flaking. Leaves elliptic to elliptic oblong, occasionally 
oblong lanceolate, apex abruptly short acuminate or some¬ 
times abruptly caudate, base cuneate and more or less decur¬ 
rent on petiole; up to 20 cm. long and 10 cm. broad; pt imary 
nerves up to about 15 pans, 075-2 cm. distant, impressed 
above, prominent but not thick below, leaving midrib at an 
angle of 80-85 degrees and running nearly straight, or more 
usually curving gently up to the mtramarginal nerve, which 
is 05-07 cm. from leaf margin, with a much fainter one 
c. 02 cm. from the margin; secondaries and reticulations 
faint above, easily visible below, usually a well defined 
secondary between each pair of primaries, reticulations 
rather lax; upper surface drying fuscous dull or greyish 


Gardens Bulletin, S. 



335 


brown, lower surface a warmer reddish brown; petiole stout, 
drying black, deeply channelled above, up to c. 1 cm. long. 

Flowers usually solitary or occasionally in pairs at ends 
of branches, sessile; calyx in bud subglobose to obovoid, c. 
2-5 cm. long and 1 cm. wide when mature, more or less cam- 
panulate after anthesis, slightly swollen about ovary, con¬ 
stricted at base into a short stout pseudostalk; surface of 
lube smooth or longitudinally striate when dry; lobes ?4, 
short, round, gland dotted, but the tube splitting deeply after 
anthesis into several deep irregular triangular false lobes. 
Petals ?4, free, thin, suborbicular with a short broad claw, 
c. 5-6 mm. diam., apparently often subpersistent, as are the 
calyx lobes, and adherent to the apices of the rolled back 
false calyx lobes. Disc lining calyx tube to c. 0-5 cm. above 
ovary. Stamens borne on the whole surface of the calyx 
tube above disc, the tube being produced c. 1 cm. above disc; 
filaments very numerous, slender, flattened below and 
gradually tapering upwards, c. 1-5 cm. long; bases of the 
fallen stamens giving the inner surface of the rolled back 
false calyx lobes a tesselate appearance; anthers oblong, c. 
0-6-0-7 mm. long, connective gland inconspicuous; style c. 
1 cm. long or a little longer. Ovary 2-celled with many 
ovules. 

Perak: Sungai Sah, Kledang Saiong, Forest Dept. FMS 
14721, flowers in March, Malay name Kelat Jambu; 
Sungai Sah, Kinta, Forest Dept • FMS 28055, flowers 
in March, Malay name Kelat. 

Pahang: Bukit Goh Forest Reserve, Kuantan, Forest 
Dept. FMS 3136, TYPE collection, holotype in Herba¬ 
rium of Forest Research Institute, Kepong, flowers in 
March, Malay name Kelat Kuning; Baloh, Kuantan, 
Forest Dept. FMS 3719, flowers in April, Malay name 
Kelat Jambu; Gunong Rokam, Pulau Tioman, 2,500 ft., 
SFN 18779 (Nur ), flowers in May. 

A fruiting specimen without flowers has been collected 
at Sungai Paka, Trengganu, Forest Dept. FMS 26723. 
There is little doubt that it belongs to this species, but the 
fruits are in poor condition and have not been included in 
the description of the species. A note upon them follows: 

The larger of the two fruits on the sheet is in a rotten 
and fragmentary condition. Its diameter may have been c. 
2-5-3 cm., surface smooth and shining, apex with the re¬ 
mains of the calyx tube and the recurved calyx lobes, forming 
a crown c. 1-5 cm. diam. The other fruit is much smaller, 
c. 1-5 cm. diam., oblong globose with a truncate apex com¬ 
pletely occupied by the calyx remains. 

A collection made at Ulu Brang, Trengganu, c. 800 ft. 
alt., SFN 33750 (Moysey & Kiah) possibly belongs here, but 
only immature fruits are available. 
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Eugenia (§ Fissicalyx) Watsoniana sp. nov. Fig. 18. 

Arbor ad c. 10 m. alta. Ramuli teretes. Folia eoriacea, 
anguste elliptica ad oblongo-elliptica, basi cuneata, apice 
abrupte breveque acuminata vel breve acuta, ad c. 20 cm. 
longa et 8 cm. lata, pet folia c. 1-15 cm. longis; neivis pri- 
mariis utrinque 18-25, 075-15 cm. distantibus, supra 
impressis, subtus prommuhs, in venam intramarginalem 
2-3 mm. e margine conjunctis; norm secundanis supra 
obscuris, subtus inconspicuis. Flos ?solitanus, terminalis, 
sessilis. Calyri i tubus campanulatus, deorsum in stipitem 



Ftg. IS. Eugenia Watsoniana Henderson Del: Chan York Chyb 

Gardens Bulletin. S. 



337 


brevissimem crassam attenuatus, c. 4 cm. longus et 3 cm. 
Iatus, lobis 4, rotundatis; post anthesin tubo calycis in 6-7 
lobos irregulares longitudinaliter fisso. Petala ignota. 
Stamina numerosissima, e tubo calycis supra discum orta, 
filamentis 1-5-2 cm. longis. Stylus c. 3 cm. longus. Ovarium 
subtus 2-loculare, supra 4-loculare, multiovulatum. Fructus 
globosus vel depresso-globosus, 5-6 cm. diam., margine et 
lobis crassis reflexis calycis coronatus. 

A tree up to c. 10 metres tall. Twigs terete with pale 
bark, almost white or greyish white, smooth or slightly flaky. 
Leaves more or less coriaceous, narrowly elliptic to oblong 
elliptic, base narrowed, apex very abruptly and shortly 
acuminate or shortly acute, up to c. 20 cm. long and 8 cm. 
broad, petiole rather stout, usually definitely channelled 
above, c. 1-1-5 cm. long, the lamina occasionally somewhat 
decurrent upon it; -primary nerves 18-25 pairs, 075-1-5 cm. 
apart, more or less impressed above, prominent below but 
not thick, nearly straight or curving gently up to a well 
marked intramarginal nerve usually 2-3 mm. from leaf 
margin; secondaries and reticulations usually almost invi¬ 
sible above, not conspicuous below; upper surface drying 
dull greyish or fuscous brown, lower surface reddish brown. 

Flowers apparently solitary and terminal, sessile, large; 
calyx more or less campanulate, shortly narrowed at base to 
a very short stout pseudostalk, texture thick and leathery, 
smooth or faintly longitudinally ribbed, c. 4 cm. long and 
3 cm. across in bud, lobes 4, short, broad and rounded, the 
calyx tube after anthesis splitting into 6 or 7 rather irregular 
lobes 1-1-5 cm. long; petals not seen, probably falling very 
early; stamens very numerous, borne on the surface of the 
calyx tube above the disc, filaments very slender, c. 1-5-2 
cm. long, anthers oblong, c. 0-7 mm. long, connective gland 
inconspicuous; style stouter than filaments, c. 3 cm. long; 
ovary 2-celled below, 4 celled above, multiovulate. 

Fruit globose or depressed globose, 5-6 cm. diam., 
smooth or very faintly vertically ribbed when dry, crowned 
by the massive remains of the calyx tube 6-9 mm. tall and 
c. 2 cm. diam., along with the recurve^ false calyx lobes: 
pericarp hard and woody when dry, 5-7 mm. thick, testa 
nearly 1 mm. thick; cotyledons nearly equal, probably sessile, 
their inner faces apparently almost plane or slightly concave, 
attached to the hypocotyle near their centres. 

Selangor: Sungai Lallang Forest Reserve, 1,000 ft. 
Forest Dept. FMS 22928, TYPE collection, holotype in 
Herbarium of Forest Research Institute, Kepong; “A 
small straggling tree, 15 ft., in damp stream valley, fir. 
yellow”; flowers in March; Ranching Forest Reserve, 
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Forest Dept. FMS 9563, flowers in February, Forest 
Dept FMS 5795, fruit in January; Rantau Panjaug 
Forest Reserve, Forest Dept. FMS 595, fruit in August. 

A new section has had to be created for this and the 
preceding species. The longitudinal splitting of the calyx 
after the flower opens has not, so far as I can discover, been 
described in Eugenia, nor has the much more -peculiar 
character, that of the stamens borne on the calyx tube above 
the disc, been found in Eugenia, or indeed in any other genus 
of Myrtaceae. 

These two species are obviously very closely allied, but 
in E. Symingtonixma the stamens are borne over a wider 
area of the calyx tube than in E. Watsoniana, the flowers 
are smaller, and the leaves have fewer primary nerves, with 
the intramarginal nerve further from the leaf margin. 
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Abdominea macrantha Carr, 284. 
Acriopsis Carrii Holtt, sp. nov., 275. 
Adenanthera pavonina L., leaf- 
change in, 130. 

Aendes decumbens Griff., 280 
Alocasia: 

indicci (Lour.) Schott., 252. 
var. diver si folia Engl., 255. 
var. heterophyUa Engl., 255. 
var. metallica Schott 254. 
var. rubra (Hassk.) Engl., 255. 
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var. violacea Engl., 254, 255. 
macrorrhiza (L.) Sweet., 252. 
and its Varieties, 244. 
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248. 
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Xanthosoma species., 250. 
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dendse, 255. 

Varieties of, 252. 

Portei (Schott) Engl., 255. 
talihan Elmer, 255. 
variegata Koch & Bought, 253. 
Amendments Proposed to the Inter¬ 
national Rules of Botanical Nomen¬ 
clature (1935), 1. 

Anisoptera megistocarpa V. Sl., 
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Anoectochilus: 

duplex Holtt., sp. nov., 275. 
macranthvs Ridl., 278. 
Andropogon nemoralis Balansa, 297 
Arum: 

indicum Lour., 252. 
macrorrhizon L., 252. 
maximum macrorrhizon zeylanicum 
Herm., 252. 

Ascocentrum micranthum (Lindl.) 

Holtt. comb, nov., 275. 
Ascochilus: 

capricornis Ridl., 287. 
mmutiflorus Ridl., 289. 


Aspidium Prescottianum Wall., 94. 
Asplenium: 

heterophlebium Mett., 87. 
sorzogonense Presl, 102. 
subserratum Bl., 104. 
xiphophyllum Baker, 106. 
Athyrium angustisquamatum Holtt. 

sp. nov., 273. 

Axonopus: 

affinis Chase, 109. 
compressus Beauv,, 109. 


Beccaria Furtado sect. nov., 37. 
Bolbitis singapurensls Holtt. sp. 
nov., 271. 

Bonia Furtado sect, nov., 36. 
Bulbophyllum (§Micromonanthe) 

nigromaculatum Holtt. sp. nov., 
276. 

Csesalpinia ferrea Mart., leaf-change 
in, 131. 

Calanthe: 

cleistogama Holtt. sp. nov., 277. 
gracilis Lindl., 286. 
johoronsis Holtt. sp. nov., 277. 
longipes Hk. F., 286. 

Callipteris sylvatica BoRY, 99. 
Calophyllum calaba L., Typification 
of., 258. 

Camarotis adnata (Ridl.) Holtt. 

comb, nov., 277. 

Canarium rufum Benn., leaf-change 
in, 132. 

Carpet Grass, Axonopus spp., 109. 
Cassia: 

fistula L., leaf-change in., 132. 
nodosa Bugh. Ham., leaf-change 
in., 133. 

Cedrela Glaziovii C.DC., leaf-change 
in., 134. 

Ceiba pentandra (L.) var caribsea 
(DC.) Bakh., leaf-change in, 135. 
Chrysopogon nemoralis (Balansa) 
Holtt. comb, nov., 297. 
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Cleisostoma: 

ionoamum Ridl., 288. 
lanatum Lindl., 288. 
micranthum King & Pantl^ 276. 
Coelogyne (§Longifoliie) stipitibul- 
bum Holtt. sp. nov., 2 78. 
Colocasia: 

indica (Lour.) Kcjnth, 252. 
indica var. atroviridis Hassk., 255. 
indica var. pallida Hassk., 256. 
indica var. rubra Hassk., 255. 
indica var. viridis Hassk., 256. 
odorata var. ruhra Hassk., 255. 
Corner, E. J. H.: Notes on the 
Systematy and Distribution of 
Malayan Phanerogams, IV: Ixora, 
177. 

Corybas caudatus Holtt. sp. nov. a 
Couroupita guianensis Atjbl., leaf- 
change in, 135. 

Cratoxylon formosum (Jack) Dyer, 
leaf-change in, 136. 

Ctenopteris sparsipilosa Holtt. sp. 
nov., 268. 

Cyclosorus ecallosus Holtt. sp. nov., 
269. 

Cystopus macranthus (Hk. F.) Holtt. 

comb, nov., 278. 

Cystorchis gracilis (Hk. F.) Holtt. 

comb, nov., 279. 


Dammera Becc., 37. 

Dammera (Becc.) Furtado stat. 

nov., 37. 

Dammera K. Schtjm. & Laut., 37. 

Delonix regia (Boj.) Rae., leaf- 

change in, 137. 

Dendrobium: 

(§Calcarifera) brinchangensis Holtt. 
sp. nov., 279. 

(§Conostalix) melanochlamys 
Holtt. nom. nov., 280. 

Dendrobium viUosithon WALL.apud 

Hk. F., 280. 

Dendrocalamus: 

dumosus (Ridl.) Holt. comb, 
nov., 296. 

slogans (Ridl.) Holtt. comb, 
nov., 296. 

sinuatus (Gamble) Holtt. comb, 
nov., 296. 

Dendrochilum: 

carnosum (Ridl.) Holtt. camb. 
nov., 280. 

gramfneum (Ridl.) Holtt. comb, 
nov., 280. 

Knsare (Ridl.) Holtt. comb. nov.. 
280. 

Diplacrum roticulatum Holtt. sp. 

nov., 295. 


Diplazium: 

in the Malay Peninsula, 74. 
accedens Bl., 81. 
asperum Bl., 93. 
bantamense Bl., 82. 
cordifolium Bl., 83. 
crenatoserratum (Bl.) Moore, 84. 
dilatatum Bl. 85. 
esculentum (Retz.) Sw. 86. 
heterophlebium (Mett.) Diels, 87. 
insigne Holtt., 87. 

Key to Species of Malaya, 78. 
Kunstleri Holtt. sp. nov., 88. 
latisquamatum Holtt., 90. 
malaccense Presl, 91. 
montanum V.A.V.R., 92. 
polypodioides Bl., 93. 
Prescottianum (Wall.) Moore, 94. 
procumbons Holtt. sp. nov., 95. 
riparium Holtt. sp. nov., 97. 
simplicivenium Holtt. sp. nov., 100 
sorzogonense Presl, 102. 
sorzogonense var. major Bedd., 103. 
speciosum Bl., 103. 

var. major Holtt. stat. nov., 103. 
subintegram Holtt., 104. 
subserratum (Bl.) Moore, 104. 
sylvaticum (Bory) Sw., 99. 
tomentosum Bl., 105. 
velutinosum Holtt., 106. 
xiphophyllum (Baker) C. Chr.,106 

Doritis Wightii Benth., 286. 

Dryopteris (§Polystichopsis) Haniffii 
Holtt. sp. nov., 272. 

Dyera costulata Hk.F., leaf-change 
in, 138. 


Elaphoglossum: 

brevifolium Holtt. sp. nov., 270. 
peninsulars Holtt. sp. nov., 270. 
Eria (§Hymeneria) clavata Holtt. 
sp, nov., 280. 

Erythrina lithosperma Miq., leaf- 
change in, 139. 

Eugenia (§Syzygium): 

atronervia Henderson sp. nov.,299 
Brantiana Henderson sp. nov.,313 
camptophylla Henderson sp. nov., 
311. 

cerina Henderson sp. nov., 322. 
Eugenia §Fissica!yx Henderson sect, 
nov., 333. 

Eugenia (§Syzygium): 

floscullfera Henderson sp. nov., 
329. 

Haniffii Henderson sp. nov., 309. 
kemamanensis Henderson sp. nov. 
303. 
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Eugenia (ySy/\ 4 iiii»i : 

Kiahii Hdnduhson \ nov., 307. 
Millsu HENDERSON ROY., 301. 
nemestrina Hendl.'-son sp. nov., 
324 . 

Eugenia, New Specie* of, 290. 
Eugenia (^Syzygiuin): 

Ngadimaniana Henderson sp. nov. 
305. 

prsB$tigio$a Henderson sp. nov., 
318. 

pseudoclaviffora Henderson sp. 
331. 

pseudosyzygioides Henderson sp. 
nov., 315. 

punctulatci King, 322. 

quadribracteata Henderson sp. 
nov., 

(§Fissicalyx) Symingtoniana 

Henderson sp. nov., 333. 
(§Syzygium) taipingensis Hender¬ 
son sp. nov., 327. 

(§Fissicalyx) Watsoniana Hender- 
* son, sp. nov., 330. 

Eu-Lieuala Dru de, 30. 

(§\Yurmbia) Furtado, 44. 


Fagrtoa fragrant* Roxn., leaf-change 
in, 139. 

Ficus: 

caulocarpaMiQ., leaf-change in, 140 
variegata Bl., leaf-change in, 141. 

Flamma silvarum Humph., 194. 
peregrina Rumph., 183. 

Furtado, C. X.: Alocn&ia macrorrhizn 
and its Varieties, 244. 

Amendments Proposed to the 
International Rules of Nomen¬ 
clature (1935), 1. 

Palmas Malesicaj VIII: The Genus 
Licuala in the Malay Peninsula, 
31. 

Palmse Malesicte, IX: Two New 
Corpyhaceous Genera in Malaya, 
236. 

The Typification of Calophyllum 
calaba L., 258. 


Goodyera gracilis Hk. F., 279. 
Grammitis crispatula Holtt. sp. nov., 
268. 


Habenaria sumatrana Schltb., var. 

major Holtt. var. nov., 281. 
Hemionitis escidenta Retz., 86. 
Henderson, M.R.: New Species of 
Eugenia Linn. (Myrtaceso), 299. 


1 leritiorn: 

data Midi ., leaf-change in, 142. 
macropliylla Wall., leaf-change 
in, 143. 

ILcvea brnsilionsis M.A., leaf-cliango 
in, 143. 

IIolttl m, R.E.: New Specie* of Vas¬ 
cular Plants from tho Malay 
Peninsula, 207. 

Periodic Leaf-Change .and Flower¬ 
ing of Troos in Singapore II, 1J 9. 
The Fern Genus Diphizium in tho 
Malay Peninsula, 74. 

Homalium grandifiorum Benth., 
leaf-chango in, 145. 

Homonyms, 4. 

Hybrids, status of names of, 10 

Hymen a?a courbaril L., leaf-change 
in, 146. 


Illegitimate names, 2. 

Jmpriorablo names, 1. 
index: 

Botanical names of Licuala , 73. 
Collectors numbers of Diplazium , 
108. 

Collectors numbers of Licuala, 72. 
International Rules of Nomenclature 
*(1935) Amendments Proposed to 1. 
Invalid names, 1. 

Ixora: 

ajfinis Don, 223. 

var. arguta Craib, 223. 
var. plumca Craib, 223. 
amcena Don, 182. 
amoena Don, 206. 
arborescens Hassk., 197. 
arguta King, 223. 
aurorea Ridl., 206. 

var. major Ridl., 216. 
bandhw'u Roxb., 185. 

Blumei Zoll. & Mor., 197. 
Brunonis Don, 183. 
calycina Thw., 232. 

Candida Rldl., 226. 
chinensis Lam., 183. 
elerodendron Ridl., 185. 
eoccinea L., 185. 

Key to Forms and Varieties of 
188. 

var. aureo-rosea Corner var. 
nov., 186. 

var. decolorans Corner var. nov. 
186, 

var. bandhuea, 185. 
var. lutea, 186. 

var. rosea Corner var. nov., 186. 
concinna Hx. F., 188. 
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Ixora: 

congesta Roxb., 189. 

Key to forms of, 190. 
coriacea Ridl., 397. 
era8sifolia Ridl., 197. 
elliptica Ridl., 198. 
erubescent Don, 223. 
finlaysoniana Don, 193. 
flwninalis Ridl., 197. 
fulgens Auctt., non Roxb., 200. 
fulgens Roxb., 194. 
fulgens Roxb., sensu Hk. F., 189, 
210 . 

yigantea Ridl., 198. 
grandiflora Bit., 183. 
grandifolia Zoll. & Mo a., L97. 

Key to Forms and Variety of, 203 
var. aculifoUa Hochr., 198. 
var. arborescens Hk. F„ 198. 
var. coriacea Hk. F., 198. 
var. gigantea K. & G., 198. 
var. Kurzeana Hk. F., 198. 
var. lancifolia Corner var. nov., 
198, 205. 

var. roseUa Hk. F., 198. 
Oriffithii Hook., 189. 
humilis K. & G., 230. 

var. Scortechinii Ridl., 230. 
javanica (Bl.) DC., 200. 

Key to the Varieties of, 200. 
var. multinervia Corner var. 
nov., 200. 

Key to the Forms of, 208. # 
var. paucinervia Corner var. 
nov., 206. 

Key to the Forms of, 209. 
var. retinervia Corner var. nov., 

200, 207. 

Key to Species in Malaya, 179. 
Kingiana Craib, 230 
Kingstonii Hk. F., 215 
Korthalsiana Ktjrz, 232. 
Kortkalsiana (Miq.) Boerl.. 232. 
lacuvm Bremekamp, 207. 
lancifolia RidiS., 198. 

Lobbii K. & G., 210. 

Key to the Forms of, 218. 
var. angustifolia K. & G., 210 
var. stenophylla Corner, var. 
nov., 216. 

Key to the Forms of, 218. 
lucida Hk. F., 224. 

var. densipila Craib, 224. 
luiea Hutch., 186. 
macrosiphon Kurz, 197. 
micrantha Ridl., 222. 

Key to the Forms of, 222. 
?noniana Ridl., 226. 
multibracteata K, & G., 234. 
nigricans W. & A., 223. 
var. arguta Hk.F m 223. 
var. erubescens Kurz, 223. 


L\or*i: 

var. ovalih Fjtard, 22 C 
Notes on the Systomal y and Dislu- 
bution of, 177. 
ado rata (Bl.) K. & V., 197. 
opaca Don, 220. 
onatifolia Bremekamp, 207. 
PatKinsaniana Craib, 226. 
paten h Ridl., 222. 
pondula Jack, 220. 

var, opma Ridl, 226. 
plum (a Bidl., 223. 
p^cudojaonnica Bremekamp, 207. 
pumila Ridl., 228. 

Btdleyi Merr., 198. 

Robmsomi Ridl., 229. 
tosella Kurz, 197. 

Mtlicina Ridl.. 216. 

Scortoohinn K. & U„ 230. 

Key to the Varieties and Forms 
of, 231. 

var. caulescens Corner var. nov., 

230. 

stenophylla (Korth.) Kuntze bensu 
Ridl., 216. 

stricta Auctt. non Roxb., 200. 
stricta Roxb., 183. 

var. amoena Ridl., 182, 206. 
Sunkist Corner, nom. hort. nov., 
235. 

umbellata K. & V. 232. 
var. multibracteata Corner var. 
nov., 234. 

undulata Roxb., 234. 

Valelonii Hochr., 198. 


Jaqoe, R.B.: Carpet Grass, Axonopus 
spp., 109. 


Kigelia pinnata DC., leaf-change in, 
146. 

Kingiella decumbens Rolfe, 286. 
Koompassia malaccensis, leaf-change 
in, 147. 

Kuhlhasseltia Carrii Holtt. sp. nov., 
281. 


Lagerstrcemia flos-reginse Retz., 
leaf-change in, 148. 

Leoythis sp., leaf-change in, 149. 

Legitimate names, 2. 

Lepironia: 
cuspidata Miq., 293. 
humilis Miq., 293. 

Liberbaileya Furtado gen. nov., 238. 
lankawiensis Furtado sp. nov., 238 

Libericula Furtado subgen. nov., 
36, 44. 

Licuacella Becc., 36. 
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Licuala: 

acutifida Mart., 44. 
acutifida Rtdl., 00. 
acutifida Becc. vai*. pen insular is 
Becc., 44. 

Analytical Key to Species, 38. 

Beccariana Furtado nom. nov. f 37. 
confusa Furtado sp. nov., 44. 
Gorneri Furtado $p. nov., 47. 

fatua Becc., 37. 
ferruginea Becc., 47. 
glabra Griff., 49. 
vax. selangorensis Becc., 50. 

kemamanensis Furtado sp. nov., 
50. 

Kiaflii Furtado sp. nov., 52. 

Kingiana Becc., 54. 

Kunstleri Becc., 54. 
lanuginosa Ridl., 54. 
longepedunculata Ridl., 49. 
longicalycata Furtado $p. nov., 54. 
longipes Griff., 57. 

Icngipes Ridl., 54. 
malajana Becc., 58. 
malajana Ridl., 63, 66. 
mirabitis Furtado sp. nov., 58. 
modesta Becc., 60. 

Moyseyi Furtado sp. nov., 61. 
pahangensis Furtado sp. nov., 63. 
paludosa Griff., 65. 
paniculata Ridl., 65. 
patens Ridl., 65. 
peltata Roxb., 36, 44. 
penduliflora (Bl.) Miq., 38. 
pusilla Becc., 66. 
pygmcea Merr., 68. 
ramosa Bl., 37. 

ramosa (K. Scrum. & Laut.) Becc., 
37. 

reptans Becc., 37. 

Ridleyana Becc., 66. 

Scortechinii Becc., 67. 
spinosa Ridl., 63, 65. 
spinosa Wurmb., 36, 67. 

Subgenera and Sections of, 34. 
tiomanensis Furtado sp. nov., 68. 
triphylla Griff., 68. 

var. integrifolia Ridl., 70. 

T Yrayi Becc., 60. 

Licualina Becc., 36. 

Licualopsis Becc., 36. 

Limatodis pall id us Ridl., 286. 
Liparis (§Platystylis) hirundo Holtt. 
sp. nov., 281. 

Livistona rupicola Ridl., 240. 


Malaxis: 

macrochila (Rolfe) Holtt. comb, 
nov., 282. 

nemoralis (Ridl.) Holtt. comb, 
nov., 283. 


Malaxis: 

perakensis (Ridl.) Holtt. comb, 
nov., 283. 

reniloba (Carr) Holtt. comb, 
nov., 283. 

stenophylla Holtt. sp. nov.. 283. 
Malleolar^ 

altocarinata Holtt. sp. nov., 283. 
macranthera (Ridl.) Holtt. comb, 
nov., 284. 

Mangifera: 

fcetida Lour., loaf-change in, 330. 
indica L., leaf-change in, 151. 
Mapania: 

CUSpidata (Miq.,) Holtt. comb, 
nov., 293. 

insignis Holtt. sp. nov., 293. 

Jucida N.E.Br., 293. 
micropandanus Holtt. sp. nov,,294 

petiolata var. cuspidate Uittjen, 
293. 

triquetra Ridl., 293. 

Maxburretia Furtado gen. nov., 240. 
rupicola (Ridl.) Furtado comb, 
nov., 240. 

Microstylis: 

in acrockila Rolfe, 282. 
nemoralis Ridl., 283. 
perakensis Ridl., 283. 
reniloba Carr, 283. 

Mr. J. C. Nauen, Obituary, 266. 


New Species of Eugenia Linn., 
(Myrtaceso), 299. 

New Species of Vascular Plants from 
the Malay Peninsula, 267. 

Nomina Ambigua, 7. 

Nomina Conservanda aut Rejicienda, 

Notes on the Systematy and Distri¬ 
bution of Malayan Phanerogams, 
IV: Ixora, 177. 


Oberonia: 

calcicoia Holtt. sp. nov., 284. 
condensate Ridl., 285. 
flabeliifera Holtt. sp. nov., 284. 
tran&versifoba Holtt. sp. nov., 285. 
Obituary: Mr. J. C. Nauen, 266. 
Ochlandra Ridleyi Gamble, 296. 
OctarrhenaConden$ata(RiDL.)HoLTT. 
comb, nov., 285. 

Odontochilus macranthm Hk.F., 278. 
Orthography, 4. 

Oxytenanthera sinuata Gamble, 296. 
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Palmse Malesicso, VTII: The Genus 
Licuala in the Malay Peninsula, 31. 
Palm 83 Malesicac, IX: Two New 
Coryphaceous Genera in Malaya, 
236. 

Parishia Maingayi Hk.F., leaf-change 
in, 152. 

Parkia javanica (Lam.) Merr., leaf- 
change in, 153. 

Paspalum: 

compression Sw., 109. 
platycaule Pom., 109. 

Pavetta: 

acutiflora Korth., 223. 
calycina Korth., 232. 
fidgens Miq., 194. 
incarnata Bl., 186. 

Javanica Bl., 206. 

Korthalsiana Miq., 232. 
macrocoma Miq., 197. 
macrophyUa Bl., 197. 
odorata Bl., 197. 
mibulata Teysm. & Binn., 223. 
Teysmanniana Miq., 197. 
Peltophorum pterocarpum (DC.) 

B\cker, leaf-change in, 153. 
“Penang Lawyer”, 44. 

Pennilabium acuminatum (Ridl.) 

Holtt. comb, nov., 285. 

Pericycla Bl., 37. 

Pericycla (Bl.) Drude, 37. 

Pericycla (Bl.) Ridl., 37. 

Pericycla penduliflora Bl., 38. 
Periodic Leaf-Change and Flowering 
of Trees in Singapore (II), 119. 

Thaius: 

longipes (Hk.F.) Holtt. comb, 
nov., 286. 

pallid us Ridl., 286. 
pauciflorus BL.var. pallidus (Ridl.) 
Holtt. stat. nov., 286. 

Phalaenopsis: 

decumbens (Grief.) Holtt. comb, 
nov., 286. 

hebe Rchb. F., 286. 
wiqktn Rchb. F., 286. 

Pholidota longibulba Holtt, sp. nov., 
286. 

Phymatodes subfasciata Holtt. sp. 
nov., 267. 

Platyclinis: 
carnosa Ridl., 280. 
graminea Ridl., 280. 
lineare Ridl., 280. 
Pomatocalpa$etuisns 0 (RiDL.) Holtt. 

comb, nov., 287. 

Priorable Names, 1 
Pterocarpus indicus Willd., leaf- 
change in, 154. 


Representative Botanical Institu¬ 
tions, 13. 

Rhynehostylis gigantea (Lindl.) 
Ridl. var. Harrisoniana (HK.) 
Holtt., 287. 

Rottboellia foveolata Holtt. sp. nov., 
297. 

Rainfall in inches at the Botanic 
Gardens Singapore: 


1927 

163 

1928 .. 

164 

1929 . . 

165 

1930 .. 

166 

1931' .. 

167 

1932 .. 

168 

1933 .. 

169 

1934 

170 

1935 .. 

171 

1936 .. 

172 

1937 .. 

173 

1938 .. 

174 

1939 .. 

175 

Saccolabiura: 



adnatum Ridl., 277. 
fissuin Ridl., 276. 

Harrisonianum Hk., 287. 
ionosmum Ridl., 288. 
macranlherum Ridl., 284. 
micranthum Lindl., 275. 
niiserum Ridl., 292. 
rugulosum Ridl., 288. 
setidense Ridl., 287. 
tenuicaule Hk.F., 292. 

Salmalia malabarica (DC.) Schott & 
Endl., leaf-change in, 155. 

Saraca taipingensis Cantley, leaf- 
change in, 156. 

Sarcanthus: 
bracteatus Ridl., 288. 
capricornis (Ridl.) Holtt. comb, 
nov., 287. 

infiexilobus Holtt. sp. nov., 288. 
ionosmus (Ridl.) Holtt. comb, 
nov., 288. 

lanatus (Lindl.) Holtt. comb, 
nov., 288. 

ruguiosus (Ridl.) Holtt. comb, 
nov., 288. 

Sarchochilus: 
acuminatus Ridl., 285. 
adnatus Ridl., 277. 
anceps Ridl., 292. 

Garrii Holtt. sp. nov., 288. 
Johoronsis Holtt. sp. nov., 289. 
minutiflorus (Ridl.) Holtt. comb. 

nov., 289. 
scopa Hk.F. 289. 
siamensis sensu Carr, 288. 
Schizsea paueijuga Holtt. sp. nov., 
267. 
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Schizostachyum 
dumosum Ridl., 296. 
elegans Ridl., 296. 

Ridleyi (Gamble) Holtt. comb, 
nov., 296. 

Scleria cyathophora Holtt. sp. nov., 
294. 

Sindora Wallichii Benth., leaf- 
change in, 157. 

Spodiopogon velutinus Holtt. sp. 

nov., 297. 

Sterculia: 

carthaginensis Cav., leaf-change 
in, 157. 

macrophylla Vent., leaf-change 
in, 159. 

sp., leaf-change in, 160. 

Syzygium incarnatum Merr. & Perry, 
322. 


T^nitis dimorpha Holtt. sp. nov., 
274. 

Tamarindus indica L., leaf-change 
in, 160. 

Tautonyms, 5. 

Terminalia: 

catappa L., leaf-change in, 160. 
subspathulata Kino, leaf-change 
in, 161. 

The Fern Genus Diplazium in the 
Malay Peninsula, 74. 

The Singapore Botanic Gardens 
during 1941-46, 263. 

The Typification of Calophyllum 
calaba L., 258. 


Thelypteris herbacea Holtt. sp. nov. 
268. 

Thrixspermum •. 
arachnites quoad Ridl., 289. 
(§Dendrocolla) brevicapsularis 

Holtt. sp. nov., 
290. 

Corneri Holtt. sp. 

nov., 292. 
duplocallosum 
Holtt. sp. nov., 
290. 

platycaufe Holtt. nom. nov., 292. 
scopa (Hk.F.) Holtt. comb, nov., 

289. 

Trichoglottis misera (Ridl.) Holtt. 

comb, nov., 292. 

Types, Nomenclature of. 13. 


Uncifera tenuicaulis (Hk.F.) Holtt. 

comb, nov., 292. 


Valid Names, 1. 

Vetiveria nemoralis A. Camus, 297. 
Vittaria angustissima Holtt. sp. nov., 
274. 


Wurmbia Furtado sect, nov., 36,44. 


Xanthosoma violaceum, 255. 
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THE GENUS EUGENIA (MYRTACEAE) IN MALAYA 

by 

M. R. Henderson, F.L.S. 

Eugenia, Linn, in its widest sense is a very large genus 
spread over the tropics and subtropics of the New World 
and the tropics of Asia, Africa and Australia, with one 
species reaching as far as New Zealand, the bulk of the Old 
World species being in Asia. 

As Merrill and Perry point out, the genus, with some 
2,500 binomials, has become unwieldy, but attempts to split 
it up into more easily handled groups have not met with 
conspicuous success, for the limits of such groups are very 
difficult to define. The Asiatic species have been considered 
to fall into two genera, Syzygium Gaertn. and Jambosa DC., 
but although' the extremes of these groups are distinct 
enough, they merge into one another in such a way that no 
clear dividing line can be found. 

The most recent work on Malaysian Eugenia is that of 
Merrill and Perry on the Bornean species (Mem. Amer. 
Acad. Arts and Sci., XVIII, part 3) and here and in earlier 
papers (Journ. Arn. Arb., XVIII, XIX) they give their 
reasons for maintaining Syzygium for the majority of the 
Asiatic species with Acmena DC. and Cleistocalyx Bl. as 
separate genera, Acmena characterised by fruit and anther 
characters, Cleistocalyx by its calyptrate calyces. 

Their arguments for separating Syzygium from Eu- 
eugenia are based mainly on the structure of the seed. 
Syzygium, they say, has the cotyledons separate and distinct 
while in Eu-eugenia they have grown together and are 


1 






2 


mechanically inseparable. The second point is that the 
testa in Syzygium is adherent to the pericarp while in Eu~ 
eugenia it is free from it and adherent to the cotyledons. 

I propose to examine the second of these statements, 
the less important of the two, first. 

Merrill and Perry are careful to imply that their 
conclusions were drawn from dried material. I have 
examined dried fruit of many Malayan species and find that 
in a number of cases the testa does strip with the pericarp 
and leave the naked cotyledons, but in other cases it does not. 
In some of the large fruits of the “Jambosa” group, for 
example, the seeds lie loosely within the pericarp and the 
rather thick testa remains closely adherent to the cotyledons. 
Even in Syzygium proper the removal of the pericarp of the 
dried fruit does not always entail the removal of the testa. 
In boiled up fruits and fruits preseived in alcohol it seems 
to be a matter of the methods of handling the specimen 
whether the testa strips with the pericarp or not. If there 
are any characters here on which generic distinctions can 
be based, they should be apparent in living material and I 
have therefore examined fresh fruit of as many species as 
possible. I find that in the majority of local species the 
seed coat remains on the cotyledons when the pericarp is 
removed. I have not been able to examine fresh fruit of 
many species of Eu-eugenia, but so far as I have gone, the 
two groups are alike in this respect. 

The degree of adherence of the seed coat to the 
cotyledons varies greatly within the section Syzygium. In 
such species as E. javanica, E. malaceensis, E. aquea, etc., 
where the seed or seeds lie loosely within a cavity in the 
thick pericarp, the testa is a thick pithy layer removable 
only with difficulty from the rugose surface of the 
cotyledons. Other species, such as E. grandis and E. 
siibdecussata, have a comparatively thick pithy seed coat 
adherent to the smooth surfaced cotyledons. Innumerable 
seeds of the former may be picked up in the Botanic Gardens 
Singapore at appropriate seasons of the year, every one with 
the pericarp completely removed by bats, but with the testa 
intact. I have watched a berok monkey ( Macacus 
nemestrina) nibbling the fruits of E. subdecussata. Hei’e 
again the slightly sweet pericarp is neatly removed and the 
seed thrown away with undamaged testa. Some species 
have a somewhat brittle seed coat which can be removed 
only in small pieces, while others have a thin, more or less 
membranous covering which is easily slipped off, very like 
that of E. uniflora L. or E. apiculata DC., both New World 
species. Germinating seeds of Syzygium, found on the 
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ground under the parent tree, usually have the testa more 
or less intact, the pericarp having rotted away. 

It seems apparent therefore that the seed coat and its 
degree of adherence to the cotyledons can hardly be used 
as a basis for generic distinctions. 

The pseudomonocotyledonous nature of the seed of 
Evreugenia appears to be a character of great value, but 
unfortunately it does not hold throughout the group. It 
appears that all gradations from completely fused to 
completely free cotyledons are to be found in Evreugenia. 
E. Miehelii Lam. may have a seed consisting of a single 
mass of tissue, the cotyledons not separating on germination, 
or the opposing cotyledon faces may be fused together only 
partially. E. apicidata DC. and E. myrtifolia (non Roxb.). 
both New World species, have completely free cotyledons 
and the seed structure in these species is not essentially 
different from that of a typical Syzygium. In E. bracteata 
Roxb., an E. Indian species placed in Eu-eugenia, the 
cotyledons are fused from one quarter to one third of the 
area of their opposing faces, while in E. Muelleri, a local 
species of the section Syzygium, seeds have been found with 
a small area of the opposing faces fused. At least one local 
species of Syzygium has the cotyledons fused into a single 
mass and another has them so locked together that it is 
doubtful if they can be separated without fracturing the 
tissues. In neither of these species do the cotyledons 
separate on germination. 

It appears therefore that the pseudomonocotyledonous 
nature of the seed can not be regarded as a good generic 
character. In some cases it cannot be regarded even as a 
specific character. A similar state of affairs has been 
pointed out in Cupuliferae by A. Camus—“Soudure des 
Cotyledons dans le genre Lithocarpus Blume” in Bulletin 
Museum National d’Histoire Naturelle, XIV, vi, 461 (1942). 
Here the fusion of the cotyledons in Lithocarpus is frequent, 
but it is a specific character and does not occur throughout 
any of the subgenera. 

The fruits of Syzygium are usually one-seeded, with 
equal or nearly equal cotyledons which are often green and 
conspicuously gland dotted, lying side by side, superposed, 
or, more rarely, obliquely. The opposing faces may be 
plane, somewhat concave, or folded and interlocked, depend¬ 
ing on the method of attachment of the cotyledons to the 
hypocotyle. The hypocotyle is usually short, the plumule 
and radicle small, lying near the centre of the inner faces, 
or sometimes near the periphery. Polyembryony occurs in 
some species. 
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Fig. 1. a, b, cotyledons of E. malaccenais from a 
6 c, d, germinating seeds of E. javamca. The broad stalks 

of the cotyledons are clearly seen YORK Chye. 


In the large fruited “Jambosa” group, E. malaccensis 
for example, the cotyledons are attached to the hypocotyie 
by stalks which consist of broad, flattened, triangular bands 
of tissue, arising from the inner faces of the cotyledons, 
parallel with them for the greater part of their length, then 
curving at right angles to meet the hypocotyie. "the 
excavations in the cotyledon faces to accommodate these 
stalks make the structure apparently very complicated, but 
it becomes perfectly clear when the seeds germinate and 
the cotyledons begin to move apart. (Fig. 1). 
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Fig. 2. a, germinating seed of E. Ngadimaniana, showing sessile 
cotyledons, thick persistent testa, and angled shoot; b, c, 
E. conglomerate!,, seedling showing stalked cotyledons and 
epigeal germination. 

Del: Chan York Chye. 
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Pig 3. E pustulate^ a, cotyledons showing conspicuous hypocotyle; 
b, c, seedling showing epigeal germination. 

Del Chan Yobk Chye 
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The same type of structure in a less complicated form 
is met with in many of the smaller flowered species. Here 
the stalks are much shorter and there is much less 
excavation and folding of the cotyledon faces, the faces 
usually being nearly plane except for an excavation under 
each stalk and the radicle and plumule. Other species of 
Syzygium have “sessile” cotyledons attached directly to the 
hypocotyle and leaving a small circular scar when detached. 
(Fig. 2). 

Normally the hypocotyle, plumule and radicle are small 
and completely hidden between the cotyledons, but in a 
number of species the hypocotyle is elongated and reaches 
the surface of the seed and is accommodated in a deep fold 
in the cotyledon faces. The Clove (E. aromatica), E. cerina, 
E. polyantha, E. conglomerate, E. attenuate, are some of 
the species which have this type of seed. (Fig. 3). 

In a few local species the structure of the seed is very 
different. In E. clavijlora, for instance, the cotyledons are 
closely adherent. There is a definite line or commissure 
visible on the outside of the seed, but the cotyledons can be 
separated only by force, and although they do not appear to 
be fused together, they are closely interlocked by irregular 
rounded projections and depressions on the inner faces, and 
separating them usually entails some fracture of the tissues. 
A large part of the interior of the seed is occupied by a 
mass of brown tissue ramifying in all directions through 
the lighter coloured tissue of the cotyledons. This brown 
mass appears, on sectioning the seed, to be continuous with 
the testa. The radicle and plumule are not visible when the 
seed is broken or cut open, and on germination the 
cotyledons do not move apart but remain as a solid mass 
until long after the seedling is well established. In this 
respect the germination is very similar to that of E. Michelii 
Lam. (Fig. 4). 

In E. floscuMfera, a species known from Singapore and 
perhaps from Kemaman, the seed structure is even more 
peculiar. The fruit is like a miniature “Jambosa” fruit in 
tiiat the pericarp is comparatively thick and the seed small. 
Ripe seeds appear to have the cotyledons completely fused 
together and no line of demarcation is visible, nor can the 
cotyledons be separated. The young seed is a green hollow 
ball with no indication of separate cotyledons, the interior 
face of the hollow with irregular rounded knobs and the 
hollow filled with a colourless gummy substance. The 
completely ripe seed is a mass of dark brown tissue with 
an irregularly shaped hollow of approximately one quarter 
of its volume, communicating with the exterior of the seed. 
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The radicle and plumule are not visible. On germination 
the cotyledons do not separate. The structure appears 
similar to that of E. claviflora, but carried further towards 
complete fusion of the cotyledons. 



Fig. 4. 'E. claviflora, a, seed; b, separated cotyledons; c, d, seedling 
sho-wing ttie cotyledons still unseparated although the 
seedling is well grown. 

Del: Chan York Chye. 
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Fig. 5. E. Cumingiana, a, seedling with unseparated cotyledons 
b, seedling with seed cut open. 

Del: Chan York Chye. 
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Merrill and Perry (Journ. Am. Arb., XIX, 12 (1938)) 
reinstate Acmena DC. for a small number of species 
characterised by the pseudomonocotyledonous nature of the 
seed and the divaricate anther sacs opening by terminal slits 
or pores. Eugenia Cumingiana Vidal (Acmena acuminatis- 
sima (Bl.) Men*, and Perry) is the only representative of 
this section in the Malay Peninsula. Fresh seed of this 
species shows a structure very similar to that of E. claviflora. 
The cotyledons appear to be completely fused and no line 
of demarcation is visible. The interior of the seed is 
occupied by a ramifying mass of brown tissue which appears 
to be continuous with the testa, and there is no separation 
of the cotyledons on germination. (Fig. 5). 

The other generic segregate reinstated by Merrill and 
Perry and occurring in the Peninsula is Cleistocalyx Bl. 
This is characterised by the calyptrate nature of the calyx. 
Our only representative is E. operculata Roxb., which has a 
seed structure similar to that in those species of Syzygium 
in which the hypocotyle is elongated to reach the periphery 
of the seed. 

A new section, Fissicalyx, has had to be erected for two 
closely related species in which the flower structure departs 
very markedly from that normal in Syzygium, or even in 
Eugenia sens. lat. In Fissicalyx the calyx tube is prolonged 
far above the margin of the disc, and the stamens are 
scattered over its inner surface. The fruit appears to be 
of the normal Syzygium type. 

It seems very improbable, therefore, that a satisfactory 
basis for splitting Eugenia is to be found in seed characters. 
On such a basis not only would further groups have to be 
segregated from Syzygium, as defined by Merrill and Perry, 
but Eu-eugenia itself would have to be split. The problem 
is a difficult one and probably can be solved only by someone 
who can undertake the enormous task of monographing the 
entire genus. Either Eugenia must be kept in its widest 
sense, which might necessitate inclusion of such closely 
related genera as Aphanomyrtus, and then it becomes more 
unwieldy than ever, or numerous small genera must be 
segregated from it. If the Old and New World species are 
to be separated, better characters might be found in the 
.structure of the inflorescences and flowers. 

A further complication is that, as Merrill and Perry 
point out in Mem. Amer. Acad. Arts and Sci., XVIII, 135, 
Syzygvum is not the oldest available name for the group 
“ a 7 e placed under that name. CaryophyUus Linn. 
^ii 7 qo\ u °"* er ’ *?ut Merrill and Perry use Syzygium Gaertn. 
•(1788) because it is better known and because fewer name 
changes are involved. They recommend Syzygium for 
"Conservation against Caryophyllus, But the practice of 
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using a later name in the hope that at some future date it 
may be conserved against an older valid name seems a 
somewhat dubious procedure. 

Finally, objections to the splitting of such a well known 
genus as Eugenia are certain to be forthcoming from 
foresters, agriculturists, horticulturists and others who are 
perfectly familiar with the name Eugenia but who would 
resent the substitution of a crop of unfamiliar and not too 
euphonious names. Their point of view, that generic names 
should be tampered with as little as possible is, I think, 
sound. Taxonomists appear apt to forget that their work 
is not an end in itself, but is the basis upon which all 
economic work must stand, and the changing of generic 
names, unless absolutely necessary, hinders and confuses 
that work. It is bad enough to have to change so many 
specific names, and indeed protests have been made against 
this, but such changes are in a different category and are 
inevitable when any large group of plants is critically 
examined and compared with those from neighbouring 
countries. 

For the purposes of this revision, therefore, Eugenia 
is retained in its wide sense and the following divisions are 
proposed as Sections: 

1. Calyx tube produced above ovary: 

2. Stamens on the margin of the disc lining the calyx 
tube, calyx tube not splitting longitudinally after 
anthesis: 

3. Anther cells not divaricate, usually elongate, 
opening by longitudinal slits: 

4. Calyx calyptrate, the upper part falling as 
a lid .. .. § Cleistocalyx 

4. Calyx not calyptrate; if lobed, the lobes 
free .. .. § Syzygium 

3. Anther cells globose, divaricate, opening by 
terminal slits .. .. § Acmena 

2. Stamens on inside of calyx tube above disc, calyx 
tube splitting longitudinally after anthesis 

§ Fissicalyx 

1. Calyx tube not produced above ovary .. § Eureugenia 


Many authors have stressed the difficulty of defining 
the species of Eugenia and of giving verbal descriptions 
which convey a clear idea of the differences between closely 
related species—differences which may be quite obvious 
when specimens are compared in the herbarium, or when 
living trees are examined. 
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Gagnepain in Bull. Soc. Bot. Fr., 1917, gives a long and 
detailed account of the characters of Eugenia and the use 
he makes of them in his account of the genus in FI. Gen. 
Indo-Ch., II, 796 (1920). With some of his conclusions I 
am not in agreement, especially his use of calyptrate petals 
as a diagnostic character. 

The characters which I have found of use in the 
herbarium and which I have depended upon in this revision 
are:— 

1. The shape of the calyx tube, presence or absence of 
lobes and shape and size of lobes, presence or absence of 
pseudostalk. The shape of the calyx tube or of the complete 
unopened bud just before the petals expand or drop is of 
great importance and practically constant in each species. 
The majority of species have a campanulate, obconic or 
funnel shaped calyx tube narrowed abruptly or gradually 
to a pseudostalk which is a part of the calyx and not a 
pedicel. When a pedicel is present the articulation between 
it and the pseudostalk is evident. In other species the calyx 
tube is clavate, or veiy much longer than wide, narrowed 
gradually to the base or rather suddenly contracted below 
the ovary and then narrowing gradually (peg-shaped). A 
few species have a more or less fusiform calyx tube, swollen 
about the ovary and contracted above and below it. The 
pseudostalk may be well defined or not. Some of the very 
small flowered species have an urceolate calyx tube, rounded 
at the base and without pseudostalk, and often slightly 
contracted just below the mouth. After anthesis the shape 
of the calyx tube may alter considerably and in some species 
it opens out and becomes an almost flat disc. 

2. The lobing of the calyx mouth is regarded as a 
constant and reliable character. All degrees of lobing may 
be present, the extreme case being where the margin of 
the caljrx is truncate. The lobes may be deep, broad and 
rounded, broad and shallow, short teeth, or merely undula¬ 
tions of the calyx rim. In Cleistocalyx the whole of the 
upper part of the calyx falls as a lid. The lobes may be 
persistent or fugacious, either remaining throughout the 
whole life of the flower and appearing on the apex of the 
fruit, often enlarged, or dropping off soon after the flower 
has expanded and giving the appearance of a truncate or 
wavy calyx rim. 

3. The plan of venation of the leaves is very constant 
for each species. It is best seen in dried specimens and 
may be classified roughly as follows:— 

*(a) The primary veins much more prominent than 
the secondaries and quite distinct from them, 
well spaced and uniting in an intramarginal 
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loop or nerve, with often a fainter intra- 
marginal nerve closer to the leaf maigin. 

( b ) Primary veins very numerous and close together, 

not or hardly distinguishable from the 
secondaries, or only to be distinguished ftom 
them at their junction with the intramarginal 
nerve. An intramarginal nerve is almost 
always present, but it is often very close to 
the leaf margin and inconspicuous. 

(c) Primary veins fine and close together but quite 

distinct from any secondaries that may be 
visible. 

(d) Primary and other veins very faint or invisible. 

The veins, including the finer reticulations, are usually 
more prominent on the lower surface of the leaf than above, 
but in several species the venation is raised above in a 
conspicuous manner. 

Gland dotting may take the form of small black dots, 
minute sunk pits, or sometimes slightly raised pustulations, 
and this character appears to be reasonably constant in any 
one species, but it seems to vary somewhat with the age of 
the leaf. 

4. The size, complexity, denseness or laxness of the 
inflorescence, and the relative stoutness or slenderness of 
its branches, are of considerable importance. All degrees 
of complexity may be met with, from solitary axillary 
flowers or short cymes to much branched axillary or terminal 
panicles. The position of the inflorescence, whether 
terminal or axillary, that is, from the youngest twigs, or 
from the older wood below the leaves, appears to be nearly 
constant in each species. 

5. The shape of the twigs, whether terete, angled, or 
winged, and the colour of their bark and whether it is 
smooth or flaky are characters which although apparently 
trivial are remarkably constant. The same applies, with 
somewhat less force, to the branches of the inflorescence. 
It may be pointed out here that the primary shoot in 
seedlings is almost invariably angled and winged, and that 
m a few species the very youngest twigs may be winged, 
but very soon become terete. 

6. Characters of importance in the fruit and seed are 
the size of the fruit, if it is certain that ripe fruit is being 
examined, the colour of the ripe fruit, the shape and size 
of the apical umbilicus, and the extent of the remains of 
the calyx tube, and the presence or absence of calyx lobes. 
The shape of the fruit is usually more or less globose, 
depressed globose or pyriform or turbinate. In the clavate 
flowered group it may be spindle shaped or oblong, but when 
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a fleshy or pulpy pericarp is present, the shape alters 
considerably on drying. Seed characters are not very 
reliable in dried material, but the presence or absence of a 
long conspicuous hypocotyle and the peculiar structure in 
such species as E. claviflora and E. Cumingiana, already 
referred to, are diagnostic. Gagnepain stresses the 
importance of the position of the cotyledons in the seed, 
whether juxtaposed or superposed, but I have not found that 
this character is a reliable one. 

7. Bracts and bracteoles appear to be present in all 
species, but in most they are very fugacious. In some few 
species they are persistent and quite conspicuous. 

8. The great majority of species are glabrous in all 
their parts, but one or two are tomentose on the leaves and 
inflorescence. 

In the field there are other characters which may be 
of considerable value, the most important being bark 
characters, which are reasonably constant for each species 
provided that adult, or at least not sapling, trees are 
examined. Saplings may have very different bark from 
mature trees, and colour and even texture may be altered 
by exposure to full sunlight. A short description of the 
bark of the living tree has been given for each species for 
which such information lias been collected. The terms used 
in these descriptions are those evolved by Mr. E. J. H. 
Corner and are as follows:— 

Entire: never creviced, cracked, flaky or fissured, but 
may be pimply or bumpy. 

Smooth: may be finely creviced but not flaky, bumpy 
or pustular. 

Creviced: smooth bark cracked into fine, generally 
longitudinal lines just large enough to admit 
the edge of a knife blade and no more. 

Fissured: bark split into longitudinal gaping 
furrows. 

Rugose-fissured: bark fissured with rugged ridges 
between the furrows. 

Flaky or Scaly: bark scaling or breaking off in 
pieces. 

Fibrous-flaky: bark rather fissured but intervals 
between fissures break up into rather long 
narrow fibres and scaly pieces. 

Dijypled-flaky: bark scaling in small rounded thin 
pieces leaving small patches of clean new bark. 

Pa/pery-flaky: flakes consisting of pieces like tissue 
paper tightly pressed together. 
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Peeling bark: coming off in scroll-like pieces leaving 
clean sheets of new bark. 

Pustular bark: pimply or bumpy with small lenticels. 

There is the usual difficulty in describing the colours 
of the bark, but the terms used are as simple as possible 
and no attempt is made to define very exactly shades of 
colour, which in any case vary slightly from tree to tree of 
the same species. 

Many species have a smooth or finely creviced bark 
which is whitey-grey, pinkish-grey or pinkish-brown to red. 
Other distinctive barks are the reddish or brown fissured 
and often scaly barks, and the orange-red papery-flaky 
barks. The majority of species seem to have thin barks 
which strip easily from the wood, but some have a com¬ 
paratively thick and often dark red or purplish inner bark 
and some have hard and very fibrous inner bark. 


The loan of herbarium material from the following 
institutions is gratefully acknowledged: Botanic Gardens, 
Buitenzorg, Java; Royal Botanic Gardens, Calcutta; Forest 
Research Institute, Dehra Dun; Bureau of Science, Manila; 
Rijks Herbarium, Leiden; Forest Research Institute, 
Kepong, Malaya. I have also to thank the authorities at 
Kew for permission to work in the Herbarium there at 
various times and for photographs of certain species, and 
the Director of the Natural History Museum, Paris, for 
photographs of Lamarckian types. I am deeply indebted to 
Dr. E. D. Merrill for his helpful comments and advice and 
for copies of his papers on the Bornean, Chinese and Indo- 
Chinese Eugenias; to Mr. E. J. H. Corner for helpful 
criticism and detailed field notes on many species; and to 
Dr. C. X. Furtado for much help with problems of nomen¬ 
clature. In addition, the gift of seed of various species 
from the Sydney Botanic Gardens, the Royal Botanic 
Gardens, Calcutta, and the United States Department of 
Agriculture is acknowledged with thanks. 

The following abbreviations of the titles of works which 
may not be familiar to some readers have been used 
throughout: 

“ Mat. F.M.P.”—Materials for a Flora of the 
Malayan Peninsula, by Sir George King. This 
appeared originally in the Journal of the 
Asiatic Society of Bengal and the part dealing 
with the Myrtaceae appeared in Vol. LXX, 
part ii, No. 1 of that Journal, in 1901. 

“ F.M.P.”—Flora of the Malay Peninsula, by H. N. 
Ridley. 
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“ Journ. Roy. As. Soc. Str. Br.”—Journal of the 
Straits Branch Royal Asiatic Society, later the 
Malayan Branch. 

“Journ. F.M.S. Mus.”—Journal of the Federated 
Malay Stales Museums. 

“ S.F.N.” is used throughout to signify Singapore 
Field Number, a single series of numbers used 
by all collectors from the Botanic Gardens, 
Singapore. 


EUGENIA Linn. 

Trees or shrubs, glabrous, or rarely tomentose or 
villous. Leaves opposite, exstipulate, usually glandular, 
penninerved, usually with an intramarginal vein. Flowers 
solitary in the leaf axils, or in heads, or in few flowered or 
many flowerbed cymes, panicles or racemes, usually terminal 
and axillary, sometimes from the leafless branches; bracts 
and bracteoles usually inconspicuous and fugacious, 
occasionally conspicuous and persistent; calyx tube from 
globose to narrowly elongate turbinate, not at all, or much 
produced above ovary, the base often contracted into a 
pseudostalk, lobes 4 or 5, large and prominent or inconspicu¬ 
ous or none, persistent or caducous, very rarely the calyx 
limb calyptrate or the upper part of the tube splitting 
irregularly after anthesis; petals usually 4 or 5, free and 
spreading or more or less connivent or agglutinated and 
calyptrate; stamens usually numerous in several series on 
the margin of the disc lining the calyx tube, free or very 
obscurely collected into 4 bundles, or very rarely on the 
surface of the calyx tube above the disc, anthers versatile, 
small, the cells parallel or rarely divaricate, opening longi¬ 
tudinally or very rarely by apical slits, connective gland 
usually present; ovary 2-celled, rarely 3- or 4-celled, with 
few to several ovules in each cell; style short or long, usually 
filiform, stigma punctiform, rai*ely capitate. 

Fruit a berry, but with few (1-2, rarely more) seeds, 
the rind pulpy or leathery or dry and pithy, the apex usually 
crowned by the persistent remains of the calyx tube, or the 
persistent and often enlarged calyx lobes, or both; seeds 
usually large, the testa membranous, fibrous, cartilaginous, 
or crustaceous, the cotyledons fleshy, either completely free 
or partially or wholly fused together. 

A genus of about 1,000 species, distributed throughout 
the tropics. 

The following are the most important synonyms for 
this region: Syzygium Gaertn., Fruct. 1,166, t. 33 (1788); 
Jambosa DC., Prodr., Ill, 286 (1828); Caryophyllus Linn., 
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Sp. PI. ed. 5, 232 (1754); Calyptranthus Bl., Bijdr., 1089 
(1826); Clavimyrtus Bl., Mus. Bot. Lugd.-Bat., I, 113 
(1849); Microjambosa Bl., Mus. Bot. Lugd.-Bat., I, 117 
(1849); Strongylocalyx Bl., Mus. Bot. Lugd.-Bat., I, 89 
(1849 ); Macromyrtus Miq., FI. Ind. Bat. 1, i, 439 (1855); 
Cleistocalyx Bl., Mus. Bot. Lugd.-Bat., I, 84 (1849); 
Acmena DC., Prodr., Ill, 262 (1828). 


KEY TO SECTIONS OF EUGENIA IN 
MALAYA 


1. Stamens on margin of disc lining calyx tube, calyx 

tube not splitting longitudinally after anthesis 2. 
Stamens on inside of calyx tube above disc, calyx 
tube splitting longitudinally after anthesis 

§ Fissicalyx. 

2. Anther cells not divaricate, usually elongate, open¬ 

ing by longitudinal slits .. .. 3. 

Anther cells globose, divaricate, opening by 
terminal slits .. .. § Acmcna. 

3. Calyx calyptrate, not lobed, the upper part falling 

as a lid .. .. § Cleistocalyx. 

Calyx not calyptrate; if lobed, the lobes free 

§ Syzygium. 


§ SYZYGIUM, KEY TO GROUPS 


1. Calyx tube including pseudostalk at least 1 cm. 

long .. .. .. .. 2. 

Calyx tube including pseudostalk less than 1 cm. 
long .. .. .. .. 4. 

2. Calyx tube campanulate, broadly obconic, bi’oadly 

funnel shaped or subglobose .. .. 3. 

Calyx tube fusiform or gradually narrowed from 
apex to base, or clavate or pegshaped 

Group 5. 

3. Inflorescences very short, flowers usually few, 

usually fascicled or in short cymes Group 1. 
Inflorescences usually spreading and many 
flowered, racemiform or panicled, not very 
short, or fascicled, or of contracted cymes 

Group 2. 

4. Calyx tube campanulate, urceolate, obconic or 

broadly funnel shaped .. .. Group .9. 

Calyx tube narrowly funnel shaped, tapering 
evenly from apex to base .. Group 4. 
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KEY TO MALAYAN SPECIES OF EUGENIA 
§ SYZYGIUM 


Group 1 

Flowers large, calyx tube including pseudostalk 1 cm. 
or more long, more or less campanulate, broadly obconic or 
broadly funnel-shaped or subglobose, not clavate, fusiform, 
narrowly funnel-shaped or peg shaped, lobes usually 
conspicuous and often persistent, inflorescences very short, 
usually fascicled or in short cymes, not spreading, panicled 
or racemiform, usually few flowered. 

1. Inflorescences on branches below leaves .. 2. 

Inflorescences terminal or axillary .. 4. 

2. Leaf bases narrowed on to petiole 

(1) malaecensis. 

Leaf bases cordate or rounded, not narrowed to 
petiole .. .. .. .. 3. 

3. Leaves tapering gradually from base to apex, 

broadest near base .. (2) tekuensis. 

Leaves broadest about middle, tapering to each 
end .. .. .. (4) perakensis. 

4. Leaf bases cordate or rounded, not tapering on to 

petiole .. .. 5. 

Leaf bases narrowed on to petiole .. 14. 

5. Calyx tube globose-turbinate, suddenly contracted 

into a rather long slender pseudostalk 

(5) aquea. 

Calyx tube not globose-turbinate, narrowed 
gradually to base, not suddenly contracted 6. 

6. Inflorescence branchlets and peduncle exceedingly 

stout, nerves below slender and not elevate, leaf 
base auricled .. (6) auriculata. 

Inflorescence branchlets slender .. 7. 

7. Vegetative branchlets strongly angled or winged 

8. 

Vegetative branchlets terete or at most slightly 
compressed .. .. .. 9. 

8. Main nerves almost at right angles to midrib, not 

conspicuous below, leaves oblong (7) quadrata. 
Main nerves leaving midrib at less than a right 
angle, conspicuous below, leaves ovate to elliptic 
. T (15) Seorlechinii. 

9. Leaves very large, c. 30 cm. or more long and c. 

20 cm. broad, deeply cordate, main nerves 
very prominent below, 20-30 pairs, 2-2-5 cm. 
a P ar t .. .. (8) sealarinervis. 
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Leaves not as above, not so broad, not deeply 
cordate, main nerves not exceeding 15 pairs, 
less prominent .. .. .. 10. 

10. Leaves oblong lanceolate, often long acuminate, 

broadest near base, main nerves slender but 
elevate below, running straight to a conspicuous 
and elevate intramarginal nerve .. 11. 

Leaves elliptic, oblong or lanceolate, broadest near 
middle, main nerves usually not strongly elevate 
below, or if they are, then curving to intra¬ 
marginal .. .. .. 12. 

11. Leaves not exceeding 15 cm. long and 5 cm. broad, 

drying blackish; calyx tube 1-1-25 cm. long 

(9) porphyranthera. 
Leaves usually over 15 cm. long, drying brownish 
or yellowish; calyx tube 1-5 cm. or more long 

(16) diospyrifolia. 

12. Inflorescence sessile, flowers sessile 

(17) pseudoformosa. 
Inflorescence peduncled, flowers pedicelled .. 13. 

13. Calyx tube broadly campanulate, often somewhat 

swollen at base .. (16) diospyrifolia. 

Calyx tube broadly funnel-shaped, narrowed 
gradually to base, not swollen (10) siamensis. 

14. Leaves thick, not exceeding c. 5 cm. long, elliptic 

to obovate, apex rounded, mountain shrub 

(11) oreophila. 

Leaves thin, more than 5 cm. long, not obovate, apex 
acute to acuminate, lowland trees .. 15. 

15. Leaves narrow lanceolate, long narrowed to both 

ends, long acuminate .. .. 16. 

Leaves usually elliptic to ovate, not long acuminate 

19. 

16. Pedicels usually 1 cm. or more long, cultivated tree 

(12) Jambos. 

Pedicels not exceeding 5 mm., or flowers sessile, not 
cultivated .. .. .. 17. 

17. Calyx tube rounded at base, leaves lead colour on 

both surfaces when dry .. (13) plumb pa. 

Calyx tube narrowed gradually to base, leaves 
drying paler below than above .. 18. 

18. Leaves drying blackish above, brownish white or 

greyish white below, up to 16 X 4-5 cm., pedicels 
c. 4-5 mm. .. .. (14) Rostadonis. 

Leaves drying brown above, pale brown below, 
flowers usually nearly sessile (18) tiomanensis. 
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19. Flowers pedicellate, pedicels 6-10 mm. long 

(19) pendens. 

Flowers sessile or pedicel less than 5 mm. long 20. 

20. Calyx veiy abruptly contracted into a pseudostalk 

8-10 mm. long, leaves oblong elliptic, abruptly 
narrowed at apex and base (20) johorensis. 
Calyx gradually narrowed into a pseudostalk 3-4 
mm. long, leaves ovate to lanceolate, rather long 
narrowed at base 

(15) Scortechinii var. cuneata. 

Group 2 

Flowers generally smaller than in Group 1, but calyx 
including pseudostalk at least 1 cm. long, campanulate, 
obconic or funnel shaped, not clavate, fusiform, narrowly 
funnelshaped or pegshaped. Inflorescences terminal and 
axillary, usually spreading and many flowered, racemiform 
or panicled, not very short, or fascicled, or in contracted 
cymes. 

1. Leaves cordate or rounded at base, not narrowed 

on to petiole .. .. .. 2. 

Leaves narrowed on to petiole, not cordate or 
rounded .. .. .. 6. 

2. Lower surface of leaves, inflorescence and calyx 

tube softly pubescent .. (22) pseudomollis. 

All parts glabrous .. .. .. 3. 

3. Flowers densely crowded at ends of inflorescence 

branc.hlets, subtended by conspicuous persistent 
bracts and bracteoles almost as long as calyx 
tube; leaves cordate amplexicaul 

(23) papillosa. 

Flowers densely crowded or not, bracts and 
bracteoles, if present, fugacious and inconspicu¬ 
ous ; leaves shortly rounded at base .. 4. 

4. Calyx tube more or less globose above and suddenly 

contracted into a slender pseudostalk, fruit 
turbinate; cultivated .. (5) aquea. 

Calyx tube funnel shaped or campanulate and 
narrowed gradually to a short pseudostalk, fruit 
globose or pyriform .. .. 5. 

5. Flowers in a dense inflorescence, sessile or shortly 

pedicelled, nerves and reticulations raised above 
and conspicuous; wild tree of inland forest 

. _ (24) densiflora. 

F'owers in a lax inflorescence, usually long pedi¬ 
celled, nerves and reticulations not raised and 
conspicuous above; cultivated, or wild near 
sandy seaeoasts .. .. (21) javcmica. 
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6. Nervation of leaves (except midrib) very obscure 

or practically invisible on both sides, or where 
visible, the primaries close together and not 
distinguishable from secondaries, leaves 
rhomboid, c. 4 v 1-25 cm. (25) rhomboidea. 
Nervation quite visible, at least on lower surface, 
primaries usually spaced, leaves not rhomboid, 
usually much more than 4 cm. long .. 7. 

7. Leaves linear lanceolate, 6-10 times as long as 

broad, not exceeding c. 2 cm. broad 

(26) salietoides. 

Leaves always broader in proportion to length, not 
linear lanceolate, always exceeding 2 cm. wide 8. 

8. Nerves and reticulations well marked and conspicu¬ 

ous on upper surface of leaf and often strongly 
elevate . . .. .. 9. 

Nerves and reticulations usually faint on upper 
surface, the reticulations at least not raised and 
conspicuous, often obscure, the primaries usually 
quite visible but slender .. .. 12. 

9. Leaves rounded at apex or with a very short blunt 

point, always more or less obovate 

(27) garcinifolia. 
Leaves acute or acuminate at apex, never obovate 

10 . 

10. Leaves narrowly oblong elliptic or oblong lanceo¬ 

late, with 2 well marked intramarginal nerves, 
the inner c. 1 cm. from leaf margin, calyx lobes 
4-5 mm. tall .. .. (24) densifiora. 

Leaves not oblong, intramarginal nerve 1, or if 2, 
the inner much less than 1 cm. from margin, 
calyx lobes less than 4 mm. tall .. 11. 

11. Inflorescence c. 6 cm. long with very stout 

branchlets, almost as stout as vegetative branch- 
lets, leaves c. 5 cm. broad with abrupt deflexed 
point; mountain plant .. (28) selangorensis. 

Inflorescence much longer, with slender branchlets, 
leaf 8 cm. or more broad, apex not abruptly 
deflexed; seashore or cultivated (30) grandis. 

12. Leaves more or less obovate or oblanceolate, 

tapering from above middle to petiole, branchlets 
white or yellow, calyx tube not contracted into 
a pseudostalk .. .. (31) pachyphylla. 

Leaves never obovate or oblanceolate, branchlets 
reddish or brownish, calyx tube contracted into 
a distinct, even if very short, pseudostalk 13. 
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13. Inflorescence short, 5-6 cm. long with few flowers 

14. 

Inflorescence longer and densely flowered, or if not 
longer than c. 6 cm., with 30-50 or more flowers 

15. 

14. Leaves not exceeding c. 20 cm. long, drying greenish 

or pale brown below, inflorescence branches 
slender .. .. (19) pendens . 

Leaves exceeding 25 cm. long, drying red brown 
below, inflorescence branches, short, stout 

(32) atronervia. 

15. Calyx tube tapering gradually to a very short 

pseudostalk, leaves narrowly oblong elliptic or 
oblong lanceolate .. (24) densiflora . 

Calyx tube rather suddenly contracted into a short 
rather slender pseudostalk, leaves elliptic or 
ovate .. .. (29) palembcmica. 


Group 3 

Flowers small, calyx tube including pseudostalk less 
than 1 cm. long, usually less than 6 mm. long, campanulate, 
urceolate, obconic or broadly funnel shaped, not tubular, peg 
shaped, fusiform or narrowly funnel shaped, mouth lobed. 
or not, but lobes not spreading, not conspicuous, fugacious 
or persistent, inflorescences usually terminal or axillary, 
rarely on branches below leaves, usually many flowered. 

1. Mouth of calyx tube in mature bud cut into 4 or 5 

distinct lobes, the lobes broad, rounded, 
triangular, blunt or acute .. .. 2. 

Mouth of calyx tube in mature bud not distinctly 
lobed, but truncate, or wavy or with very shallow 
broad obscure lobes, or the lobes reduced to 
small points .. .. .. 149. 

2. Leaf bases rounded or cordate, not narrowed on to 

petiole .. .. 3. 

Leaf bases narrowed on to petiole .. 14. 

3. Primary nerves spaced, c. 1 cm. distant and 

distinct, at least below, even if slender, more 
prominent than secondaries, intramarginal nerve 
usually distinct .. .. .. 4. 

Primary nerves close together and not more 
prominent than secondaries, or very obscure or 
invisible, intramarginal nerve usually obscure or 
very close to margin .. .. 10. 

4. Under surface of leaves, twigs, inflorescences and 

calyx softly pubescent .. (22) pseudomollis . 

. All parts glabrous .. .. .. 5. 
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5. Flowers in dense heads at ends of inflorescence 

branchlets, bracts and bracteoles conspicuous 
and persistent, almost as long as calyx tube, 
leaves amplexicaul .. (23) papittosa. 

Flowers not in dense heads, bracts and bracteoles 
very small or fugacious, leaves not amplexicaul 

6 . 

6. Leaves large, 25 cm. or more long, narrow oblong, 

with 25 or more pairs of primary nerves 

(60) pergamentacea. 
Leaves much smaller and shorter, with fewer pairs 
of primary nerves .. .. .. 7. 

7. Inflorescence from twigs below leaves and shorter 

than leaves, with very few distant flowers 

(34) kemamanensis. 
Inflorescence terminal or from upper axils, usually 
as long as or longer than leaves .. 8. 

S. Flowers not densely crowded, inflorescence 
branchlets slender .. (35) cordifoliata. 

Flowers crowded (but not in heads), ultimate 
branchlets of inflorescence short, rather stout 9. 

9. Leaves drying greenish, edge strongly revolute, 
apex retuse or rounded, nerves and reticulations 
raised and rather conspicuous above 

(37) viridescens. 

Leaves drying dark brown, edge slightly revolute, 
apex bluntly acute, upper surface polished or 
smooth, nerves and reticulations obscure or 
invisible .. .. (36) subdecussata. 

10. Calyx club shaped, c. 8-9 mm. long, long narrowed 

to base .. .. (124) spissifolia. 

Calyx much shorter, not club shaped and long 
narrowed to base .. .. 11. 

11. Leaves with close raised conspicuous reticulation 

below, rarely exceeding c. 5 ,cm. long 

(38) Wrayi. 

Leaves rarely less than c. 6 cm. long, nerves and 
reticulations not raised and conspicuous below 

12 . 

12. Leaf bases usually subcordate, leaves smooth above, 

nerves not elevate above .. (36) subdecussata. 

Leaf bases never subcordate, nerves and reticula¬ 
tions more or less raised above .. 13. 

13. Leaves drying brownish, broadest near base, 

usually more or less acute, calyx lobes triangular 
subacute .. .. (40) pahangensis. 

Leaves drying greenish, usually rounded or retuse 
at apex, more or less obovate, calyx lobes 

rounded .. .. (37) viridescens. 

% 
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14. Primary nerves spaced, more prominent, at least 

below, than secondaries and easily distinguished 
from them .. .. .. 15. 

Primary nerves numerous, close together, hardly or 
not distinguishable from secondaries, or very 
obscure, or invisible .. .. 101. 

15. Inflorescences from branches below leaves or from 

axils of fallen leaves .. .. 16. 

Inflorescences terminal or from upper axils .. 19. 

16. Calyx tube urceolate, without pseudostalk 

(104) conglomerata. 
Calyx tube campanulate or obconic, with or without 
pseudostalk .. .. .. 17. 

17. Calyx after anthesis opening out into a flat disc, 

pseudostalk slender, inflorescence few flowered, 
leaves usually c. 15 cm. or more long with c. 15 
pairs of primary nerves (105) leptostemon. 
Calyx not opening into a flat disc, pseudostalk very 
short or none, leaves rarely exceeding 10-12 cm. 
long with rarely more than 12 pairs of primary 
nerves .. .. 18. 

18. Twigs with very pale, almost white bark, calyx 

obconic, not narrowed into a pseudostalk 

(106) pseudosubtilis. 
Twigs with reddish or brownish bark, calyx 
campanulate, narrowed into a short pseudostalk 

(110) polyantha . 

19. Primary nerves not more than 15 pairs .. 20. 

Primary nerves more than 15 pairs .. 80. 

20. Flowers on filiform pedicels 10 mm. or more long, 

inflorescence laxly few flowered • 

(71) filifomnis . 

Flowers pedicelled or not, but pedicels not filiform 
and always much less than 10 mm. long, flowers 
usually crowded .. .. .. 21. 

21. Bracts conspicuous, as long as, or almost as long as 

calyx ... ... .. .. 22. 

Bracts small and not conspicuous, if persistent, 
much shorter than calyx .. .. 23. 

22. Inflorescences very short and dense, not exceeding 

2-3 cm. long, bracts persistent (42) Hoseana. 
Inflorescences 5 cm. or more long, bracts not 
persistent .. (31) pachyphylla. 

23. Calyx broadly funnel shaped (more or less cylindric 

with spreading limb), not narrowed into a 
pseudostalk, often strongly ribbed or angled 24. 
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Calyx not as above, usually narrowed into a 
pseudostalk, tube obconic or very small, rarely 
strongly angled or ribbed .. .. 26. 

24. Young twigs angled, with raised lines, calyx, twigs 

and leaves pustulate .. (43) variolosa. 

Young twigs terete, without raised lines, calyx, 
twigs and leaves not pustulate .. 25. 

25. Branchlets with pale polished bark, leaves more or 

less obovate or oblanceolate (31) pachyphylla. 
Branchlets with dark, not polished bark, leaves 
more or less elliptic or oblong (44) chlorantha. 

26. Calyx in mature bud more or less obconic, not 

exceeding c. 5 mm. long, not contracted at 
base into a pseudostalk .. .. 27. 

Calyx usually campanulate, always more or less 
contracted into a pseudostalk, short or long, stout 
or slender; or if without pseudostalk, then more 
than 6 mm. long .. .. .. 32. 

27. Bracts and bracteoles persistent or subpersistent, 

about one third as long as calyx .. 28. 

Bracts and bracteoles fugacious and minute 29. 

28. Leaves drying greenish, fruit ellipsoid, rugulose 

(97) chloroleuca. 

Leaves drying brownish, fruit ovoid or obovoid, not 
rugulose .. .. (45) Ngadimaniana. 

29. Leaves oblong lanceolate acuminate, inflorescence 

branches minutely pustulate (96) pustulata. 
Leaves not oblong lanceolate, inflorescence branches 
not pustulate .. .. .. 30. 

30. Twigs with very pale bark (106) pseudosubtilis. 

Twigs with brown or blackish bark .. 31. 

31. Leaves obovate, rounded at apex or shortly acute; 

shrub of open mountain tops (41) tahanensis. 
Leaves more or less elliptic, acuminate; tree of 
lowland forest .. (45) Ngadimaniana. 

32. Leaves small, not more than c. 3 cm. Wide .. 33. 

Leaves larger, always 4 cm. or more wide .. 43. 

33. Apex of leaf blunt or shortly acute, never acuminate 

34. 

Apex of leaf always more or less acuminate .. 38. 

34. Bark of inflorescence branchlets rough and scaling 

in small flakes, leaves usually drying greenish 

(46) Helferi. 

Bark of inflorescence branchlets smooth or striate, 
not flaky, leaves nof drying greenish .. 35. 
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35. Inflorescence much shorter than leaves, 1-2 cm. 

long, bark of twigs pale .. (113) alyxifolia. 

Inflorescence as long as or longer than leaves, bark 
of twigs reddish or black .. .. 36. 

36. Leaves not more than c. 5 cm. long, reticulations 

almost invisible above, bark of twigs black; 
mountain tree .. .. (112) orites. 

Leaves rarely less than 6 cm. long, reticulations 
usually raised and conspicuous above, bark of 
twigs reddish; lowland or seacoast trees 37. 

37. Leaves glaucous below .. (48) glauca. 

Leaves not glaucous below 

(48) glauca var. pseudo glauca, 

38. Bark of inflorescence branchlets rough and scaling 

in small flakes, leaves usually drying greenish 

(46) HelferL 

Bark of inflorescence branchlets smooth or striate, 
leaves not drying greenish .. .. 39. 

39. Calyx with unequal lobes, 2 larger than others and 

subpetaloid .. (49) anisosepala. 

Calyx lobes equal or subequal, none subpetaloid 

40. 

40. Nerves and reticulations raised and conspicuous on 

upper surface of leaf .. 41. 

Reticulations not raised and conspicuous above, 
primary nerves slightly raised or sunk .. 42. 

41. Calyx tube abruptly contracted above ovary; coty¬ 

ledons fused; tall tree .. (126) fioscvlifera. 

Calyx tube not so contracted; cotyledons free; small 
trees .. .. .. 43. 

42. Inflorescences usually below leaves, never terminal, 

leaves drying brown, primary nerves slightly 
raised above .. .. (110) polyantha. 

Inflorescences terminal, leaves drying black, 
primary nerves slightly sunk above 

(111) Koordersiana. 

43. Calyx lobes unequal, 2 larger than others and 

subpetaloid .. .. (49) anisosepala. 

Calyx lobes subequal, none subpetaloid .. 44. 

44. Inflorescence branchlets with rough bark scaling in 

small flakes .. .. (46) HelferL 

Inflorescence branchlets smooth or striate, not 
flaky .. .. .. .. 45. 

45. Bracts and bracteoles persistent, c. one-third length 

of calyx, fruit ellipsoid, drying pale and rugulose 

(97) chloroleuca. 

Bracts and bracteoles minute or fugacious, fruit 
more or less globose, not drying pale or rugulose 

46. 
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46. Inflorescences from below leaves, never terminal or 

from upper axils .. .. .. 47. 

Inflorescences terminal or from upper few 
axils .. .. .. .. 48. 

47. Leaves usually 15 cm. or more long, with 15 pairs of 

primary nerves, calyx after anthesis opening out 
into a flat disc, inflorescences few flowered 

(105) leptostemon. 
Leaves rarely exceeding 10-12 cm. long, primary 
nerves rarely more than 12 pairs, calyx not 
opening into a flat disc, inflorescence many 
flowered .. .. (110) polyantha. 

48. Nerves and reticulations raised on upper surface of 

leaf and conspicuous .. .. 49. 

Secondary nerves and reticulations not raised on 
upper surface, inconspicuous or invisible, 
primary nerves usually slender, often sunk 58. 

49. Apex of leaf acuminate .. .. 50. 

Apex of leaf rounded, obtuse, shortly bluntly acute, 

or with an abrupt short point .. 53. 

50. Inflorescence branches very stout, apex of leaf 

abruptly deflexed; mountain plant 

(28) selangorensis. 
Inflorescence branches slender, apex of leaf not 
deflexed; lowland plants .. ..51. 

51. Pseudostalk slender, distinct, about half the length 

of the calyx tube 

(48) glauca var. pseudoglauca. 
Pseudostalk short and stout .. .. 52. 

52. Calyx lobes more or less orbicular, c. 1-2 mm. tall 

(66) Haniffii. 

Calyx lobes broad and shallow, less than 1 mm. tall 

(70) Brantiana. 

53. Leaves sessile, or petioles not more than 2-3 mm. 

long; mountain plant .. (37) virideseens. 

Leaves not sessile, petioles usually exceeding 5 mm. 
long; lowland plants .. ..54. 

54. Leaves glaucous below .. (48) glauca. 

Leaves not glaucous below .. .. 55. 

55. Calyx ribbed, rather abruptly contracted into a 

short stout pseudostalk .. (29) palembanica. 

Calyx not ribbed, narrowed gradually into 
pseudostalk .. .. .. 56. 

56. Primary branches of inflorescence veiy stout, as 

stout as twigs, flowers densely crowded, petals 
usually calyptrate .. (50) Kiahii. 

Primary branches of inflorescence slender, thinner 
than twigs .. .. .. 57. 
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57. Calyx lobes distant, petals usually calyptrate r 

flowers densely crowded 

(50) Kiahii var. angustifolia. 

Calyx lobes approximate, petals free, flowers not 
densely crowded 

(51) Burkilliana var. garcinifolioides. 

58. Inflorescences racemose, not panicled .. 59. 

Inflorescences paniculate .. .. 62. 

59. Calyx after anthesis opening out into a flat disc, 

pseudostalk slender .. (105) leptostemon. 

Calyx not opening into a flat disc, pseudostalk stout 

60. 

60. Inflorescence very short, almost sessile, not exceed¬ 

ing c. 2 cm. long, leaves thin, conspicuously 
gland dotted .. .. (43) variolosa. 

Inflorescences usually several in each axil, 
peduncled, c. 5 cm. long or longer .. 61. 

61. Pseudostalk less than half length of calyx 

(52) Duthieana. 

Pseudostalk about half length of calyx 

(53) Griffithii. 

62. Secondary branchlets of inflorescence very short, 

usually under 1 cm. long, and as stout as twigs, 
leaves more or less orbicular .. (50) Kiahii. 

Secondary branchlets of inflorescence over 1 cm. 
long, usually slender, spreading, or if not more 
than 1 cm. long, much more slender than twigs, 
leaves not orbicular .. .. 63. 

63. Flowers densely crowded, secondary branchlets of 

inflorescence slender, not exceeding c. 1 cm. long 

64. 

Secondary branchlets of inflorescence 2 cm. or more 
long, flowers not densely crowded except some¬ 
times at ends of branchlets .. .. 65. 

64. Primary nerves usually 4-5 pairs, curving sharply 

up to intramarginal, young twigs whitey-brown 

(33) Millsii. 

Primary nerves more than 6 pairs, running nearly 
straight to intramarginal, young twigs reddish 
brown .. .. .. (66) Haniffli. 

65. Inflorescences short and fewflowered, often from 

lower axils, calyx after anthesis opening out into 
a flat disc .. .. (105) leptostemon. 

Inflorescences terminal or from upper axils, many 
flowered, calvx not opening into a flat disc 66. 
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66. Calyx suddenly contracted or narrowed into a well 

marked rather slender pseudostalk about half 
length of calyx tube .. .. 67. 

Calyx with very short stout pseudostalk less than 
half length of tube .. .. 75. 

67. Twigs somewhat angled and with definite raised 

lines between nodes 

(54) Thumra var. penangiana . 
Twigs terete without raised lines .. 68. 

68. Calyx in mature bud c. 8 mm. long, 5 mm. across 

mouth, longitudinally ribbed (29) palembanica. 
Calyx shorter and not so wide, not ribbed .. 69. 

69. Primary nerves and intramarginal noticeably sunk 

above .. .. .. 70. 

Primary nerves and intramarginal not noticeably 
sunk above .. .. .. 71. 

70. Bark of twigs whitish, calyx c. 4 mm. long 

(55) Swettenhamiano. 
Bark of twigs reddish or red brown, calyx 6-7 mm. 
long .. .. .. (53) Griffithii. 

71. Intramarginal nerve 1-3 mm. from leaf margin, 

not more .. .. .. 72. 

Intvamarginal nerve at least 4 mm. from margin, 
usually more .. .. .. 74. 

72. Primary nerves leaving midrib almost at a right 

angle, twigs with almost black, very smooth 
bark .. .. (56) subhorizontalis. 

Primary nerves leaving midrib at an angle of 50-60 
degrees, bark of twigs reddish, often rather 
flaky .. .. .. .. 73. 

73. Leaves glaucpus below, usually under 10 cm. long 

(48) glauca. 

Leaves not glaucous below, usually over 10 cm. long 

(53) Griffithii. 

74. Calyx lobes rather spreading in bud, not closely 

adpressed over petals, flowers green, young 
leaves blue .. .. (57) Ridleyi. 

Calyx lobes not spreading in bud, closely adpressed 
over petals, flowers white, young leaves purple 

(53) Griffithii . 

75. Primary nerves rarely more than 4-5 pairs, twigs 

with greyish white bark, often somewhat angled 
and with raised lines between the nodes 

(33) Millsii. 

Primary nerves always more than 6 pairs, twigs 
with blackish, reddish or brownish bark, terete, 
without raised lines .. .. 76. 
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76. Calyx in mature bud c. 8 mm. long and 5 mm. wide, 

ribbed .. .. (29) palembamca . 

Calyx shorter and narrower, not ribbed .. 77. 

77. Leaves rarely more than c. 10 cm. long, primary 

nerves not more than c. 12 pairs, usually less, 
inflorescence usually longer than leaves .. 78. 

Leaves rarely less than c. 15 cm. long, with 12-15 
pairs of primary nerves, inflorescences not 
longer than leaves .. .. 79. 

78. Calyx lobes more or less orbicular and overlapping 

in bud .. .. (Ill) Koordersiana. 

Calyx lobes broad and shallow, not overlapping in 
bud .. .. (70) Brantiana. 

79. Leaves rarely more than c. 23 cm. long, inflores¬ 

cences from half as long to as long as leaves 

(58) Dyeriana. 

Leaves usually over 25 cm. long, inflorescences 
rarely reaching half their length 

(59) Hemsleyana. 

80. Flowers on long filiform pedicels 10 mm. or more 

long, inflorescence laxly few flowered 

(71) filiformis. 

Flowers sessile or pedicelled, pedicels much less 
than 10 mm. long .. .. 81. 

81. Calyx narrowed or contracted suddenly at base into 

a well marked, short or long, stout or slender 
pseudostalk .. .. .. 82. 

Calyx without definite pseudostalk .. 97. 

82. Inflorescence branches with rough bark scaling in 

small flakes .. .. (46) Helferi. 

Inflorescence branches smooth or striate, not flaky 

83. 

83. Inflorescences less than half length of leaves, 

usually racemiform, occasionally paniculate 84. 
Inflorescences at least half length of leaves, usually 
paniculate, occasionally racemiform .. 89. 

84. Calyx opening after anthesis into a flat disc, 

inflorescences usually from lower axils 

(105) leptostemon. 
Calyx not opening into a flat disc, inflorescences 
terminal or from upper axils .. 85. 

85. Calyx, twigs and leaves pustulate (43) variolosa,. 

Calyx, twigs and leaves not pustulate .. 86. 

86. Leaves not exceeding c. 13 cm. long, drying green¬ 

ish, flowers crowded in a dense inflorescence 
broader than long .. (66) Haniffii. 
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Leaves exceeding 16 cm. long, drying blackish, 
reddish or brownish, flowers not densely 
crowded, except at ends of inflorescence branch- 
lets, inflorescence longer than broad .. 87. 

87. Leaves markedly oblong .. (60) pergamentacea. 

Leaves more or less elliptic .. .. 88. 

88. Calyx c. 8-9 mm. long .. (32) atroneivia. 

Calyx c. 5-6 mm. long .. (59) Hemsleyana. 

89. Leaves 20-25 cm. long or more .. .. 90. 

Leaves rarely exceeding 15-17 cm. long .. 91. 

90. Leaves oblong .. (60) pergamentacea. 

Leaves elliptic .. .. (59) Hemsleyana. 

91. Leaves glaucous below, bark of young twigs 

usually scaly flaky .. (48) glauca . 

Leaves not glaucous below, bark of young twigs 
usually smooth .. .. .. 92. 

92. Inflorescences nearly sessile or very shortly 

pedunculate, branching widely from base, 
petiole c. 5 mm. long .. (61) Gageana. 

Inflorescences definitely peduncled, petiole c. 1 cm. 
long .. .. .. 93. 

93. Inflorescence of clustered racemes 

(53) GriffithiL 

Inflorescences paniculate .. .. 94. 

94. Inflorescence lax with sparse slender branchlets 

95. 

Inflorescence dense with crowded branchlets 96. 

95. Twigs with nearly black bark, nerves and reticula¬ 

tions slightly raised on upper surface 

(56) subhorizontalis. 

Twigs with red or brown bark, secondary nerves 
and reticulations obscure or invisible above, 
primary nerves often sunk .. (53) GriffithiL 

96. Inflorescence branches stout, fruit with apical calyx 

tube c. 5-6 mm. long .. (62) Prainiana. 

Inflorescence branches slender, apical calyx tube on 
•fruit none .. .. (64) oblata. 

97. Bracts and bracteoles persistent, about one-third 

as long as calyx tube, fruit ellipsoid, drying pale 
and rugulose .. .. (97) chloroleuca. 

Bracts and bracteoles fugacious or minute, fruit 
not ellipsoid, or drying pale and rugulose.. 98. 
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98. Leaves oblong lanceolate, inflorescence branches 

and twigs minutely pustulate .. 99. 

Leaves elliptic to oblong- or ovate-elliptic, inflores¬ 
cence branches and twigs not pustulate 100. 

99. Inflorescence a short panicle, calyx c. 4-5 mm. long, 

sessile .. .. (96) pustulata. 

Inflorescence of short racemes, calyx c. 6-8 mm. 
long, pedicelled .. .. (43) variolosa. 

100. Calyx tube cylindric, ribbed, leaves drying greenish 

or pale brown, not exceeding c. 15 cm. long 

(44) ehlorantha. 

Calyx tube not cylindric or ribbed, leaves drying 
reddish or blackish brown, usually over 20 cm. 
long .. .. (59) Hemsleyana. 

101. Flowers on filiform pedicels 10 mm. or more long 

(71) filiformis. 

Flowers sessile, or if pedicelled, pedicels not fili¬ 
form and much shorter .. .. 102. 

102. Leaves not exceeding 6-7 cm. long, caudate 

acuminate .. .. .. 103. 

Leaves usually exceeding 10 cm. long, acuminate, 
acute or blunt, rarely caudate acuminate, or if 
less than 10 cm. long, not caudate acuminate 

115. 

103. Inflorescence branchlets with rough bark, scaling 

in small flakes .. .. (46) Helferi. 

Inflorescence branchlets with smooth, striate, or 

scurfy but not flaky bark .. .. 104. 

104. Inflorescence racemose, few flowered (3-6), very 

much shorter than leaves .. .. 105. 

Inflorescences paniculate, many branched, or 

fascicled, many flowered, usually at least half 
length of leaves .. .. .. 106. 

105. Calyx suddenly contracted at base into a short 

slender pseudostalk .. (72) caudata. 

Calyx gradually narrowed to base 

(74) Benjamina. 

106. Inflorescence branches and branchlets square, 

strongly 4-angled or almost winged .. 107. 

Inflorescence branches and branchlets terete or 
more or less compressed and striate, not 
strongly angled or winged .. .. 109. 

107. Calyx more or less campanulate, not ribbed; 

nervation usually invisible on upper surface of 
leaf, not raised and often obscure below 

(73) oleina. 

Calyx broadly funnel shaped, vertically ribbed or 
ridged .. .. .. 108. 
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108. Petals with conspicuous glands, fruit smooth with¬ 

out persistent calyx lobes; lowland tree 

(81) linocieroidea. 
Petals without glands, fruit ridged, with persistent 
calyx lobes; mountain tree .. (82) goniocalyx. 

109. Flower buds narrow, not exceeding c. 2 mm. diam. 

at widest point .. .. .. 110. 

Flower buds wider, always 3 mm. or more diam. 

at widest point .. .. .. 112. 

110. Calyx suddenly contracted into a slender pseudos¬ 

talk about half length of tube, inflorescence 
branches smooth .. (75) syzygioides. 

Calyx gradually narrowed into a pseudostalk, 
inflorescence branches scurfy or pustulate 111. 

111. Inflorescence branches scurfy, calyx not pustulate 

(76) castanea. 

Inflorescence branches pustulate, calyx tube more 
or less pustulate .. (77) pseudosyzygioides. 

112. Calyx more or less campanulate or obconic, not 

angled or ribbed .. .. 113. 

Calyx broadly funnel shaped, more or less angled 
or ribbed .. .. .. 114. 

113. Inflorescence branches stout, twigs with pale 

polished bark .. .. (65) laevicaulis. 

Inflorescence branches slender, twigs with brown¬ 
ish, not polished bark .. (78) praestigiosa. 

114. Leaves rarely more than 2-2 5 cm. broad, fruit 

globose without persistent calyx lobes, dark 
coloured in life, inner bark thick 

(81) linocieroidea. 
Leaves usually over 2-5 cm. broad, fruit more or 
less oblong, with persistent calyx lobes, white in 
life, inner bark thin .. (79) longiflora. 

115. Bark of inflorescence branches rough, scaling in 

small flakes .. .. (46) Helferi. 

Bark of inflorescence branches smooth or striate, 
not flaky .. .. .. 116. 

116. Calyx contracted or narrowed at base into a definite 

rather slender pseudostalk about half length of 
tube .. .. .. 117. 

Pseudostalk very short and stout or none .. 126. 

117. Inflorescences in axils of all leaves, very short with 

few branches, not reaching one quarter length 
of leaves, leaves narrow lanceolate, 5-6 times as 
long as broad (47) Graeme-Andersoniae. 

Inflorescences at least half as long as leaves, much 
branched, terminal or from upper axils, leaves 
broader in proportion to length .. 118. 
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118. Inflorescence peduncle very stout, almost or quite 

as stout as twigs, secondary branchlets usually 
also stout, not exceeding c. 1 cm. long, flowers 
very densely crowded .. .. 119. 

Inflorescence peduncle slender, thinner than twigs, 
secondary branchlets also slender and often 
exceeding 1 cm. long .. .. 121. 

119. Leaves oblong orbicular with a very short blunt 

point .. .. .. (50) Kiahii. 

Leaves more or less elliptic, acuminate .. 120. 

120. Calyx tube in mature bud over 5 mm. long, fruit 

oblong with a long apical calyx tube 

(62) Prainvma. 

Calyx tube less than 5 mm. long, fruit globose 
without apical calyx tube .. (66) Hard fit 

121. Calyx suddenly contracted into a slender pseudos¬ 

talk .. .. (75) syzygioides. 

Calyx gradually narrowed to base .. 122. 

122. Calyx lobes dropping soon after petals fall, not 

persisting in fruit .. .. 123. 

Calyx lobes persistent, appearing on the apex of at 
least the young fruit .. .. 124. 

123. Calyx tube slightly swollen near base, leaves more 

or less oblong elliptic or oblong lanceolate, 
shortly narrowed to apex and base, length about 

2 - 214 times breadth .. (80) tumida. 

Calyx tube not swollen near base, leaves lanceolate 

long narrowed to apex and base, length about 

3- 4 times breadth .. (67) camptophylla. 

124. Fruit oblong, almost white when ripe, nerves and 

reticulations hardly raised on upper surface of 
leaf .. .. (79) longiflora. 

Fruit more or less globose, dark coloured, nerves 
more or less raised above .. .. 125. 

125. Mature flower buds 7-9 mm. long, leaves usually 

over 12 cm. long, drying reddish or blackish 
brown above, gently acuminate (64) oblata. 
Mature flower buds 5-6 mm. long, leaves not 
usually exceeding 10-11 cm. long, drying 
greenish or pale brown above, rather abruptly 
acuminate .. .. (66) Hanifiil 

126. Bracts and bracteoles persistent, more or less 

conspicuous, often persisting to fruiting stage, 
one quarter to one third length of calyx 
tube .. .. .. 127. 

Bracts and bracteoles very small and not conspicu¬ 
ous, or dropping early and not persistent 129. 
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127. Inflorescence branchlets very stout, as stout as 

twigs, flowers in heads at their apices 

(83) qiuidribracteata. 
Inflorescence branches slender, flowers not in heads 

128. 

128. Inflorescence hall as long or as long as leaves, 

spreading, fruit glandular, leaves drying 
reddish or brownish .. (98) fastigiata. 

Inflorescences not reaching half length of leaves, 
fruit eglandular, leaves drying greenish or pale 
brown .. .. (97) chloroleuca. 

129. Flowers very small, calyx not exceeding c. 4-5 mm. 

long and 3-3-5 mm. across mouth .. 130. 

Flowers larger, calyx at least 5 mm. long, usually 
more, and c. 5 mm. across mouth or more 139. 

130. Inflorescence with few branchlets almost or quite 

as stout as twigs, flowers in dense heads at their 
apices .. (83) quadribracteata. 

Inflorescence many branched, branchlets thinner 
than twigs, flowers not in dense heads 131. 

131. Leaves long acuminate, lanceolate .. 132. 

Leaves not long acuminate, or if so, not lanceolate 

133. 

132. Twigs with pale bark, leaves drying pale brown 

with strongly revolute edges, inflorescence 
branchlets striate or more or less compressed, 
not sharply 4-angled; tree of mountain forest 

(84) cyrtophylloides. 
Twigs with red brown or blackish bark, leaves 

drying reddish or dark brown, edges not 
revolute, inflorescence branchl.ets usually 
smooth, strongly and sharply 4-angled; tree of 
lowland forest, usually near mangrove 

(73) oleina. 

133. Bark of twigs pale, almost white .. 134. 

Bark of twigs reddish, brownish or black .. 135. 

134. Petioles usually over 5 mm. long, leaves drying 

brown to black .. (106) pseudosubtUis. 

Petioles under 5 mm. long, usually c. 2 mm. long 
or none, leaves drying greenish 

(37) viridescens . 

135. Leaves elliptic or lanceolate, not obovate or 

oblanceolate .. .. .. 136. 

Leaves more or less obovate or oblanceolate, apex 
rounded or with short abrupt point .. 137. 
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136. Leaves elliptic, acutely acuminate, usually over 3 

cm. wide, inflorescence branches not strongly 
angled .. .. (70) Brantiana. 

Leaves more or less lanceolate, acute or bluntly 
acuminate, rarely more than c. 2-5 cm. wide, 
inflorescence branches strongly angled 

(73) oleina. 

137. Leaves almost sessile, or petioles not more than 2-3 

mm. long .. .. (37) viridescens. 

Leaves distinctly petioled, petioles usually exceed¬ 
ing c. 5 mm. long .. .. 138. 

138. Twigs with black bark, leaves 5-6 cm. broad; 

shrub .. .. (41) tahanemis. 

Twigs with greyish or brownish bark, leaves rarely 
more than 3-5-4 cm. broad; tree (85) cerina. 

139. Leaves narrow oblong lanceolate, inflorescences 

short, c. 2-2-5 cm. long in axils of all leaves; 
river bank tree .. (47) Graeme-Andersoniae. 

Leaves not as above, inflorescences terminal or 
from upper axils; not river bank trees 140. 

140. Leaves very long narrowed to base, petiole c. 2 cm. 

long; cultivated .. .. aromatica. 

Leaves not very long narrowed to base, petiole not 
exceeding c. 1-5 cm., usually 1 cm. or less; wild 

141. 

141. Twigs very stout, c. 5 mm. diam. near uppermost 

pair of leaves, inflorescence peduncle and 
branchlets almost as stout .. .. 142. 

Twigs and inflorescence branchlets slender, twigs 
c. 2-3 mm. diam. near uppermost pair of leaves 

143. 

142- Reticulations more or less raised and easily visible 
on upper surface of leaves, bark of twigs dark, 
leaves 5-6 cm. broad, apex defiexed 

(28) selangorensis. 
Reticulations invisible above, bark of twigs pale, 
leaves 3—4 cm. broad, apex not deflexed 

(65) laevicaulis. 

143. Leaves small, not exceeding c. 5 cm. long, rhomboid, 

oblanceolate or obovate .. (25) rhomboidea. 

Leaves longer, usually over 6 cm. long, not 
rhomboid, oblanceolate or obovate .. 144. 

144. Caljoc more or less cylindric below, usually strongly 

ribbed, inflorescence rather lax, the' branches 
strongly angled, almost winged, leaves up to c. 
15 X 8 cm. .. .. (44) chlorantha. 
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Calyx not cylindric below, gradually narrowed to 
base, not ribbed, at most more or less striate, 
inflorescence dense, branchlets striate or 
compressed, leaves not exceeding c. 12 X 5 cm. 

145. 

145. Twigs with pale yellow or greyish white bark 

146. 

Twigs with reddish or brownish bark .. 147. 

146. Calyx lobes overlapping in bud, more or less 

orbicular, c. 3 mm. tall .. (87) Goodenovii. 

Calyx lobes not overlapping in bud, triangular, c. 
1 mm. tall .. .. (65) laevicaulis. 

147. Inflorescence narrow, individual inflorescences 

with few branches, leaves coriaceous, edge 
strongly revolute .. (78) praestigiosa. 

Inflorescence wide, individual inflorescences much 
branched, leaves thm, edge slightly revolute 

148. 

148. Leaves drying greenish or pale brown, usually c. 

10 cm. long, fruit globose, c. 1-5 cm. diam. 

(66) Haniffii. 

Leaves drying reddish or blackish brown, less than 
10 cm. long, fruit oblong, c. 1 cm. long 

(79) longiflora. 

149. Leaves rounded or subcordate at base, not narrow¬ 

ed on to petiole .. .. .. 150. 

Leaf bases narrowed on to petiole .. 151. 

150. Stems and inflorescence branches covered with 

reddish bristles, leaves .oblong lanceolate cuspi¬ 
date, up to c- 3 cm. wide .. (89) setosa. 

Stems and inflorescence branches glabrous, leaves 
elliptic blunt, usually more than 4-5 cm. wide 

(36) subdecussata. 

151. Base of calyx suddenly contracted or narrowed into 

a distinct more or less slender pseudostalk one 
third or more the length of the calyx .. 152. 

Calyx without pseudostalk, or pseudostalk very 
short and stout and not distinct .. 179. 

152. Inflorescence branches with rough scaly or flaky 

bark .. .. (88) Curtisii. 

Inflorescence branches with smooth or striate bark 

153. 

153. Primary nerves bold and raised below, much more 

prominent than secondaries or reticulations 

154. « 

Primary nerves faint or invisible below, or if 
raised, not much more prominent than seconda¬ 
ries and reticulations .•. .. 156. 
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154. Inflorescences not exceeding 2-5 cm. long, bark of 

young twigs flaky .. (90) pauper. 

Inflorescences 5 cm. or more long, bark of young 
twigs not flaky .. .. .. 155. 

155. Inflorescence lax, twigs terete, leaves 12-15 cm. 

long .. .. .. (91) Klossii. 

Inflorescence dense, twigs with raised lines, or more 
or less angled and winged, leaves usually 20 cm. 
or more long .. .. (92) valdevenosa. 

156. Apex of leaf rounded, blunt, or with short blunt 

abrupt point .. .. .. 157. 

Apex of leaf acute, acuminate, or caudate acuminate 

160. 

157. Inflorescence peduncle and branchlets very stout, 

as thick or almost as thick as twigs, leaves 
oblong orbicular .. .. (50) Kiahii. 

Inflorescence peduncle and branchlets slender, 
thinner than twigs, leaves not oblong orbicular 

158. 

158. Leaves elliptic to ovate, inflorescence usually below 

leaves; cultivated .. (93) Cumini. 

Leaves more or less obovate, inflorescences terminal 
or from upper axils; wild .. .. 359. 

159. Nerves and reticulations raised on upper surface of 

leaf, lower surface drying reddish brown, 
inflorescence dense .. (95) Muelleri. 

Nerves and reticulations almost invisible above, not 
raised, lower surface drying pallid brown, 
inflorescence lax .. .. (99) pallidula. 

160. Flowers very small, mature bud c. 2-3 mm. long, 

calyx rather abruptly contracted just below 
mouth .. .. (125) leucoxylon. 

Flowers larger, mature buds at least 4 mm. long 
and usually longer, calyx not so contracted 

161. 

161. Primary and secondary nerves and often reticula¬ 

tions raised and easily visible on upper surface 
of leaf .. .. .. 162. 

Nerves, at least secondaries and reticulations, 
obscure or invisible on upper surface of leaf 

170. 

162. Mature flower buds 9-10 mm. long, bark of older 

twigs scaly flaky .. (100) nemestrina. 

Mature buds not exceeding c. 7 mm. long, bark of 
twigs not scaly or flaky .. .. 163. 
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163. Leaves caudate acuminate, the cusp 1-6-2 cm. long, 

calyx and inflorescence branches minutely 
pustulate .. (77) pseudosyzygioides. 

Leaves not caudate acuminate, or if so, cusp 1 cm. 
or less long, calyx and inflorescence not 
pustulate .. .. .. 164. 

164. Leaves small, up to c. 6 X 3 cm., abruptly 

acuminate, petiole c. 5 mm. long 

(101) taipingensis. 
Leaves larger, usually 8 cm. or more long and 
longer in proportion to width, or if smaller, not 
abruptly acuminate, petiole usually over 5 mm. 
long .. .. .. 165. 

165. Reticulation close and raised on upper surface of 

leaf, as prominent as primary and secondary 
nerves .. .. (102) nigricans. 

Reticulation not raised on upper surface, or if so 
much less prominent than primaries and 
secondaries .. .. .. 166. 

166. Inflorescences usually below leaves, fruit ovcid 

oblong; cultivated .. (93) CuminL 

Inflorescences terminal or from upper axils, fruit 
more or less globose; wild .. 167. 

167. Upper surface of leaf drying paler than lower, pale 

brown or greenish brown .. (94) oblongifolia. 

Upper surface drying darker than lower, reddish 
brown or blackish brown .. .. 168. 

168. Calyx 3-5-4 mm. across mouth, pseudostalk distinct, 

rarely more than 2 mm. long (68) inophylla. 
Calyx narrower, c. 2-2-5 mm. across mouth, 
pseudostalk longer than 2 mm. and well defined, 
or the calyx gradually narrowed into pseudostalk 

169. 

169. Calyx rather abruptly contracted into a pseudostalk 

3-4 mm. long, tube not swollen near base, leaves 
usually over 10 cm. long (103) cerasiforrrds. 
Calyx gradually narrowed into pseudostalk, and 
usually slightly swollen near base, leaves rarely 
more than 10 cm. long .. (80) tumida. 

170. Mature flower buds 9-10 mm. long, bark of older 

twigs scaly flaky .. (100) nemestrina. 

Mature buds not exceeding c. 8 mm. long, usually 
less, bark of twigs not scaly or flaky .. 171. 

171. Leaves abruptly caudate acuminate .. 172. 

Leaves not abruptly caudate acuminate .. 174. 
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172. Inflorescence branches filiform, inflorescence lax, 

flowers distant, calyx c. 4 mm. across mouth 

(72) caudata. 

Inflorescence branches not filiform, inflorescence 
many branched, more or less densely flowered, 
calyx c. 2 mm. across mouth .. 173. 

173. Calyx long narrowed into pscudostalk, often slightly 

swollen near base, not pustulate, cusp of leaf 
usually c. 1 cm. long .. (80) tumido. 

Calyx more or less abruptly contracted into pseu¬ 
dostalk, minutely pustulate, cusp of leaf usually 
1-5-2 cm. long .. (77) pseudosyzygioides. 

174. Leaves small, usually less than 8X35 cm., bluntly 

acute or acuminate, branches of inflorescence 
paler than twigs, with almost smooth bark and 
strongly 4-angled, almost winged (73) oleina. 
Leaves usually longer and broader, apex acute, 
branches of inflorescence not paler than twigs, 
more or less striate, usually compressed, not 
strongly 4-angled or winged .. .. 175. 

175. Calyx 3-5-4 mm. across mouth, pseudostalk distinct, 

rarely more than c. 2 mm. long .. 176. 

Calyx narrower, c. 2-2-75 mm. across mouth, 
pseudostalk longer and well defined, or calyx 
gradually narrowing to pseudostalk .. 177. 

176. Bark of twigs drying pale brown to reddish brown, 

stamens 15-16 mm. long .. (70) Brantiana. 

Bark of twigs drying dark, almost black, stamens 
not more than c. 10 mm. long (68) znophylla. 

177. Calyx rather abruptly contracted into a pseudostalk 

3-4 mm. long, leaves usually over 10 X 5 
cm. .. .. (103) ccmsiformis. 

Calyx gradually nan-owed into pseudostalk, leaves 
usually shorter or narrower: if longer than 10 
cm. then not exceeding 4 cm. wide, if wider than 
5 cm., not reaching 10 cm. long .. 178. 

178. Leaves lanceolate, long acuminate, calyx not 

swollen near base .. (67) camptophylla. ■ 

Leaves elliptic or oblong elliptic, .shortly acuminate, 
calyx tube often swollen near base 

(80) tumida. 

179. Flowers very small, mature buds not exceeding c. 

4 mm. long, usually 2-5-3 mm. long 180. 

Flowers larger, mature buds 5 mm. or more long 

190. 
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180. Inflorescence branches covered with red scurf, 

flower buds more or less globular 

(88) Curtisii var. minor. 
Inflorescence branches glabrous, buds not globular 

181. 

181. Leaves more or less oblanceolate or obovate, apex 

rounded or with a short blunt point .. 182. 

Leaves not oblanceolate or obovate, apex acute or 
acuminate, sometimes very shortly or bluntly so 

185. 

182. Primary nerves numerous, faint on lower surface 

and hardly more prominent than secondaries 
and reticulations, bark of twigs flaky 

(85) cerina. 

Primary nerves few, spaced, distinct from 
secondaries and reticulations even if faint, bark 
of twigs not flaky . . .. 183. 

183. Leaves small, not more than c. 4 cm. long, primary 

nerves 3-4 pairs .. (108) mynantha. 

Leaves larger, usually over 5 cm. long, primary 
nerves more than 4 pairs .. .. 184. 

184. Bark of twigs dark, red or brown, bracteoles 

persistent .. .. (107) microcalyx. 

Bark of twigs almost white, bracteoles not 
persistent .. (106) pseudosubtilis. 

185. Primary nerves close and numerous, not more 

prominent than secondaries, or very obscure or 
invisible .. .. .. 186. 

Primary nerves not more than about 15 pairs, 
usually less, spaced, and more prominent than 
secondaries below, even if faint .. 187. 

186. Leaves small, up to 6 X 2-5 cm., nerves almost 

invisible .. .. (86) avenis. 

Leaves large, usually 10 X 4 cm. or more, nervation 
raised and easily visible on both sides 

(69) Bernardi. 

187. Primary nerves and reticulations strongly raised 

on lower surface of leaf, intramarginal nerve 
2-5 mm. from margin .. (109) Kunstleri. 

Primary nerves not or only slightly raised below, 
intramarginal nerve faint or none .. 188. 

188. Inflorescence very short and compact, not reaching 

half length of leaves, with very short branchlets, 
leaves with strongly recurved margins, youngest 
twigs 4-angled; mountain shrub 

(113) aiyxifolia. 
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Inflorescence spreading, half as long as leaves or 
longer, branchlets slender, long, margins of 
leaves not strongly recurved, youngest twigs 
terete or compressed; trees, usually lowland 

189. 

189. Bracteoles persistent, although minute, bark of 

twigs dark .. .. (107) microcalyx . 

Bracteoles not persistent, bark of twigs pale 

(106) pseudosubtilis. 

190. Inflorescence branches stout, almost as thick as 

twigs, ultimate branchlets not exceeding c. 1 cm. 
long, inflorescence compact, not spreading 191. 
Inflorescence branches slender, thinner than twigs, 
ultimate branchlets usually over 1 cm. long, 
inflorescence spreading .. .. 195. 

191. Leaves almost sessile, drying greenish or pale 

brown .. .. (37) viridescens. 

Leaves distinctly petioled, drying brown or red 

192. 

192. Primary nerves very fine on under surface of leaf, 

or invisible, intramarginal obscure or not more 
than 1 mm. from margin .. .. 193. 

Primary nerves distinct below, intramarginal 
distinct and 2-5 mm. from margin .. 194. 

193. Leaves rather thick, more or less caudate 

acuminate, inflorescences almost sessile 

(63) Pearsoniana. 
Leaves thick, not caudate acuminate, inflorescences 
peduncled .. .. (39) inasensis. 

194. Leaves nearly as broad as long, very shortly 

narrowed to base, apex with very short broad 
point .. .. .. (50) Kiohii. 

Leaves narrowly elliptic or oblong, more than twice 
as long as broad, base cuneate, apex more or 
less acute .. (50) Kiahii var. angustifolia 

195. Leaves almost or quite sessile, or petioles less than 

5 mm. long .. .. .. 196. 

Leaves distinctly petioled, petioles usually c. 1 
cm. long or more .. .. 197. 

196. Inflorescence branches with smooth bark, strongly 

4-angled, almost winged, leaves drying reddish 
or brownish; lowland plant .. (73) oleina. 

Inflorescence branches terete or slightly compress¬ 
ed, bark striate, leaves drying greenish or pale 
brown; mountain plant .. (37) viridescens. 
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197 Inflorescences usually below leaves, fruit ovoid 
oblong, petioles often 2 cm. long; cultivated 

(93) Cumini. 

Inflorescences terminal or from upper axils, fruit 
more or less globose, petioles rarely reaching 2 
cm.; wild .. . • _ • • 198* 

198. Apex of leaf with very short abrupt point, margin 

crenulate .. (114) pseudocrenulata. 

Apex of leaf acute or acuminate, margin entire 

199. 

199. Nervation invisible or very obscure on lower 

surface of leaf .. .. .. 200. 

Nervation, at least primary nerves, easily visible 
below .. .. . • 201. 

200. Inflorescence branches with smooth bark, strongly 

4-angled; lowland tree .. (73) oleina. 

Inflorescence branches with striate bark, terete or 
slightly compressed; mountain tree 

(39) inasensis. 

201. Inflorescence branches with smooth bark, sharply 

4-angled .. .. .. 202. 

Inflorescence branches with striate bark, terete or 
more or less compressed, not sharply 4-angled, 
or if angled, bark not smooth .. 203. 

202. Calyx: tube often slightly swollen near base, c. 5 

mm. long, inflorescence branches usually ascend¬ 
ing, leaves usually c. 4 cm. broad, elliptic oblong, 
oblong lanceolate, or sometimes obovate 

(80) tumida. 

Calyx tube not swollen at base, c. 3-3-5 mm. long, 
inflorescence branches often horizontal, leaves 
usually narrow lanceolate, rarely more than c. 3 
cm. wide .. .. (73) oleina. 

203. Primary nerves spaced and sufficiently distinct 

from secondaries on under surface of leaf 204. 
Primary nerves close together, numerous and 
hardly or not distinguishable from secondaries 

206. 

204. Inflorescences dense, many branched, terminal, 

rarely axillary, branches ascending .. 205. 

Inflorescences lax, few branched, terminal and 
axillary, branches often horizontal 

(103) cerasiformis. 

205. Leaves drying dark, usually blackish brown, more 

or less acuminate, calyx usually c. 6 mm. long 

(68) mophylla. 

Leaves drying pale-brown, bluntly acute, calyx not 
more than 5 mm. long 

(50) Kiahii- var. angustifolia. 
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206. Mature flower buds less than 5 mm. long, rather 

abruptly narrowed at base, the fine nerves and 
reticulations raised on both surfaces of leaf 

(69) Bemardi. 

Mature buds more than 5 mm. long, gradually 
narrowed to base, nerves and reticulations 
hardly raised above .. .. 207. 

207. Calyx tube usually slightly swollen near base, 

leaves elliptic oblong tc obovate, rarely more 
than 10 cm. long .. .. (80) tumida. 

Calyx tube not swollen near base, leaves narrowly 
ovate or elliptic, usually over 10 cm. long 

(68) inophylla. 


Group 4 

Calyx tube narrowly funnel shaped, tapering evenly 
from apex to base, but often contracted at base into a 
pseudostalk, glandular, pustulate, or deeply wrinkled, often 
pruinose or glaucous, calyx lobes rather conspicuous, broad, 
not spreading but more or less incurved or continuing the 
line of the calyx tube. 

1. Flowers in rather dense heads or condensed 

panicles, conspicuously bracteate, the bracts 
often papery, and as long as or longer than 
flowers .. .. .. 2. 

Bracts small and inconspicuous or none .. 5. 

2. Leaf bases broad and more or less cordate, primary 

nerves sti'ongly raised below, intramarginal 
nerve conspicuous, petiole strongly transversely 
wrinkled 

(115) tetraptera var. pseudotetraptera. 
Leaf bases narrowed on to petiole, or more or less 
rounded, never cordate, primary nerves usually 
faint or invisible below, intramarginal nerve 
obscure, petiole not or only slightly transversely 
wrinkled .. .. .. 3. 

3. Flowers in condensed panicles .. (116) polita. 

Flowers in sessile heads .. .. 4. 

4. Leaves thin, up to c. 6 X 2-5 cm., often strongly 

black dotted below, calyx not pustulate 

(118) jasminifolia. 
Leaves thick, up to c. 3 X 1-75 cm., not black dotted 
below, calyx minutely pustulate 

(119) nitidula. 
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5. Leaves with primary nerves and intramarginal 

nerves strongly raised below, twigs with 
conspicuous wavy wings .. (115) tetraptera. 

Primary and intramarginal nerves obscure and 
faint below, twigs angled or not, but without 
wavy wings .. .. .. 6. 

6. Leaves small, very thick, not exceeding c. 2-5 cm. 

long .. .. .. 7. 

Leaves larger, not very thick, usually at least 4 cm. 
long and often longer .. .. 8. 

7. Leaves broadly ovate, usually c. 2-5 cm. broad, 

almost sessile, base cordate, calyx not or only 
slightly pustulate .. (120) clypeolata. 

Leaves narrower, not more than c. 1-5 cm. broad, 
usually less, usually distinctly petioled, not 
cordate, calyx conspicuously pustulate 

(121) Stapfiana. 

8. Calyx conspicuously pustulate .. (122) spicata. 

Calyx wrinkled, not pustulate .. .. 9. 

9. Inflorescence panicled, calyx c. 5-6 mm. long, 

glaucous .. .. (123) grata. 

Flowers in fascicles, calyx c. 1 cm. long, not 
glaucous .. .. (117) tecta. 


Group 5 

Calyx tube elongate, usually 1 cm. or more long (except 
leucoxylon and fiosculifera) , fusiform, or gradually 
narrowed from apex to base, or clavate or pegshaped 
(suddenly contracted into a long tapering pseudostalk). 

1. Calyx small, c. 2-5 mm. long, fusiform, cotyledons 

fused .. .. (126) fiosculifera . 

Calyx longer, cotyledons free .. . . 2. 

2. Calyx not exceeding 1 cm. long .. .. 3. 

Calyx over 1 cm. long .. .. 6. 

3. Calyx clavate, gradually narrowed to base, leaves 

more or less orbicular, cordate, apex rounded or 
retuse; shrub .. (124) spissifoh'a. 

Calyx pegshaped, abruptly contracted into a long 
pseudostalk, leaves not orbicular, narrowed at 
base, apex acute or acuminate; trees .. 4. 

4- Calyx c. 3-4 mm. long, inflorescence spreading, fruit 
globular, bark of twigs pale (125) leucoxylon. 
Calyx c. 6-10 mm. long, inflorescences not spread¬ 
ing, fruit elongate, bark of twigs dark .. 5. 

5. Leaves rarely exceeding c. 6 an. X 2.5 cm., 
nervation almost invisible, calyx more or less 
pustulate, bark of trunk papery flaky 

(127) attewuata. 
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Leaves larger, up to c. 14 cm. X 6 cm., primary 
nerves below usually easily visible, calyx smooth, 
bark of trunk not or only slightly papery flaky 

(129) rugosa. 

6. Calyx tube fusiform—contracted below lobes and 

swollen about ovary .. (132) virens. 

Calyx tube pegshaped or clavate .. 7. 

7. Apex of calyx tube much inflated and more or less 

globular .. .. (130) fusticulifera. 

Apex of calyx tube not inflated or globular .. 8. 

8. Inflorescences very short, fascicled, almost or quite 

sessile .. .. 9. 

Inflorescences peduncled, not fascicled .. 11. 

9. Leaves usually less than 7 cm. X 2-5 cm., primary 

nerves below indistinct or invisible 

(133) pseudoclavifiora. 
Leaves usually over 9 cm. X 3-5 cm., primary 
nerves below spaced and distinct from seconds- ' 
ries even if slender .. .. 10. 

10. Stamens 5-10 mm. long, calyx tube c. 1-5 cm. long, 

bark of trunk greyish, not fissured 

(134) clavifiora. 

Stamens not reaching 4 mm. long, calyx tube less 
than 1-5 cm. long, bark of trunk reddish and 
fissured .. .. (129) rugosa. 

11. Leaves with very fine close nervation raised on both 

surfaces, primary nerves close together, not 
distinguishable from secondaries 

(128) rhamphiphylla. 
Primary nerves distant and distinct from seconda¬ 
ries, nerves not or only slightly raised above s 

. 12 . 

12. Calyx tube strongly wrinkled, mouth of calyx 

opening widely after anthesis 

(131) napiformis. 
Calyx tube nearly smooth, mouth contracted below 
lobes, not opening widely .. (129) rugosa 


1. Eugenia malaccensis Linn., Sp. PI., 470 (1753); Duthie 
in Hook, fil., F.B.I., II, 471; King, Mat. F.M.P., No. 12, 
82; Gagnep. in FI. Gen. Indo-Ch., II, 839; Koord. & 
Valet, in Meded. Lands Plantent., XL, 55; Atlas 
Baumart. Java, III, fig. 445; Ridl., F.M.P., I, 724; 
Comer, Wayside Trees of Malaya, p. 499. Syzygium 
m afa ccense (L.) Merr. & Perry in Joum. Arn. Arb., 
215 (1938); Mem. Amer. Acad. Arts & Sci., 
XVin, 3, 154. (Fig. 6a). 
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Widely cultivated in the Malay Peninsula, Malay 
name, Jambu Bol. 

A medium sized tree. Twigs stout, compressed or 
angled or nearly terete, the youngest with brown bark, the 
older with pale smooth bark. Leaves usually large, but 
variable in shape and size, from oblong oblanceolate to 
oblong elliptic or somewhat obovate, coriaceous, drooping, 
reaching c. 35-36 cm. long and 18 cm. broad, apex obtuse or 
shortly and abruptly acute, base cuneate or long narrowed; 



Fig. 6. a, E. malaccensis; b, E. awriculata . 
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upper surface drying pale brown or olivaceous brown to 
dark reddish brown, lower surface pale brown to pale 
reddish brown, with scattered black dots; midrib rather 
shallowly impressed above, prominent below; primary 
nerves c. 10-14 pairs, 1-2.5 cm. apart, usually more or less 
impressed and inconspicuous above, prominent below, 
obliquely ascending, nearly straight or curving up to a 
conspicuous looped intramarginal nerve 0-5-1-5 cm. from the 
leaf margin, with one or two fainter series of loops closer 
to the margin; secondaries much less prominent than 
primaries below, reticulations lax and usually faint; petiole 
stout, 1 cm. or less long. 

Flowers crimson pink, in short few flowered fascicles 
from twigs below the leaves, sessile; calyx green, c. 3 cm. 
long and 1-5 cm. across mouth, excluding lobes, obconic, the 
upper part more or less cupular, narrowed into a very stout 
pseudostalk c. 1 cm. long which is often obscurely ribbed; 
lobes 4, unequal, suberect, persistent, broad and rounded, 

1- 2-1-5 cm. across, the smaller c. 5-6 mm. tall, the larger 
9-10 mm. tall; petals 4, free, orbicular-spathulate with a 
broad short claw, thick textured, gland dotted, c. 1-7 cm. 
tall; stamens numerous, filaments slender, flattened below, 
terete above, reaching c. 3 cm. long, anthers oblong, a little 
more than 1 mm. long, connective gland small and inconspi¬ 
cuous; style stout, subulate, reaching c. 3-5 cm. long; ovary 

2- celled, multiovulate. 

Fruit oblong or obovoid oblong, 4 cm. long and 2-5 cm. 
diam., but often larger, white or greenish white, wholly or 
partially overlaid with pink, apex with the 4 enlarged 
incurved green calyx lobes and long pinkish style; pericarp 
thick, white, dryish, somewhat fibrous and pithy; seed 
depressed globose, c. 1-5-2 cm. diam.; testa brownish, thick, 
toughly fibrous, adhering closely to the white, glistening 
very rugose surface of the cotyledons; cotyledons nearly 
equal or very unequal, inner faces green tinged pink, 
attached to the hypocotyle by broad stalks twisted through 
90 degrees; hypocotyle stout, reaching periphery of the 
seed. Germination hypogeal. 

2. Eugenia tekuensis nom. nov. 

E. trunciflora Ridl., F.M.P., I, 724 (1922), non G. 
Don (1832) nec Rich, ex Berg. (1859-60). E. cauli- 
flora Ridl. in Trans. Linn. Soc., Ill, 299 (1893), non 
DC. (1828) nec Miq. (1849) nec Berg. (1855). (Fig. 
7). 

Pahang: Tahan Woods, Ridley s.n.; Kuala Teku, Ridley 
16266 (type); Sungai Teku, SFN 31710 (Kiah ). 

Dietrib: Endemic. 
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A small slender tree 8-13 metres tall, bark smooth, 
dark biown. Youngest twigs slender, with smooth brown 
bark. Leaves coriaceous, elongate, oblong lanceolate, up to 
c. 44 cm. long and 7 cm. broad, gradually acuminate m the 
uppei 1/3 or 1/4, or sometimes from near the base, apex 



Fig. 7. E. tekuensis, apex and base of leaf. 
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acute or subacute, base broad, sometimes slightly narrowed, 
rounded and cordate; petiole very short, swollen and 
wrinkled; midrib impressed above, prominent below, 
rounded and more or less longitudinally striate; primary 
nerves 25-40 or more pairs, slightly raised and indistinct 
above, raised and slender Below but distinct, about 1 cm. 
apart, nearly horizontal or at various angles to the midrib, 
curving up slightly to a somewhat faint intramarginal nerve 
c. 2-4 mm. from leaf margin; secondaries and reticulations 
faint above, secondaries below almost as conspicuous as 
primaries and sometimes not easy to distinguish from them, 
reticulations lax and faint; upper surface drying reddish 
or blackish brown, lower surface glaucous (fide Ridley), 
reddish brown in SFN 11710. 

Inflorescences from tubercles on the trunk, short, few 
flowered, sessile or on a peduncle c. 2 cm. long, the peduncle 
and branchlets slender, 4-angled with brown striate bark. 
Calyx c. 1-2 cm. long, c. 8 mm. across mouth in full grown 
bud, obconic, narrowed rather abruptly into a slender 
pseudostalk 2-5 mm. long, pedicel varying between the same 
limits; sepals 4, persistent, broadly ovate, rounded, the two 
inner ones c. 6 mm. across at base and 3 mm. tall, the outer 
ones smaller; petals 4, ovate rotund, unequal, thin textured, 
the larger nearly 1 cm. across; stamens numerous, slender, 
up to c. 2-5 cm. long, anthers small, oblong, with a rather 
conspicuous dark coloured connective gland; style slender, 
about the same length as the stamens; ripe fruit unknown. 

Ridley describes (in F.M.P.) the flowers as entirely 
crimson. His field note on the type says they are scarlet. 
Very young fruits on SFN .11710 are described as pink. 

3. Eugenia malayana Gagnep. in FI. Gen. Indo-Chine, II, 
838 (1920). Jambosa confusa Bl., Mus. Bot., I, 101 
(1849-51). Eugenia “doligophylla” Koord. & Valet, 
in Meded. Lands Plantent., XL, 78 (1900); ? E. doli- 
chophylla Koord. & Valet., Atlas Baumart. Java, III, 
fig. 462; non E. dolichophylla Kiaersk. (1893). 

Kelantan: Bukit Bunga Raya, Forest Dept. FMS 33411. 

E. “doligophylla” Koord. & Valet, is a misprint or 
mistake for “dolichophylla”. The name is a later homonym, 
having been used by Kiaerskou in 1893 for a Brazilian 
species. Koorders & Valeton’s name was a new name for 
Jambosa confusa Bl., which in its turn was part of Jambosa 
lanceolata, Korth., regarded by Blume as a mixture and split 
by him into three parts— J. insignis, J. Korthalsii and J. 
confusa. In 1920 Gagnepain gave the name E. malayana 
to Jambosa confusa Bl., but did not cite E. dolichophylla 
Koord. & Valet. 


Gardens Bulletin, S. 



51 


Koorders and Valeton do not give a fresh description of 
the species, but merely repeat Blume’s description. In their 
figure in Atlas Baumarten v. Java, where the spelling of the 
specific name is corrected, the inflorescence appears not to 
be terminal, as all descriptions give it, but cauliflorous or 
ramiflorous, and the figure, therefore, is more like E. 
tekuensis. 

As no material of E. malayana has been available for 
comparison, the specimen cited is placed here with some 
doubt. A short description of it is given below. 

A tree c. 7-8 metres tall. Twigs terete, drying reddish. 
Leaves narrowly oblong, c. 44 cm. long and 7 cm. broad, 
tapered gradually from about middle to apex, base cordate, 
upper surface drying blackish brown, lower surface red 
brown; midrib impressed above, prominent and rounded 
below; primary nerves c. 30 pairs, 1-2 cm. apart, slightly 
raised and rather faint above, prominent below, the basal 
ones nearly horizontal, the upper ones curving up, joining 
a nearly straight, prominent intramarginal nerve 3-5 mm. 
from leaf margin, with a much fainter loop close to the 
margin; secondaries and lax reticulations distinct below, 
much less prominent than primaries; petiole short and stout, 
longitudinally grooved, less than 5 mm. long. 

Inflorescences terminal, clustered, up to c. 2 cm. long, 
3-5-flowered, rachis rather stout, 4-angled and grooved, 
drying dark; flowers sessile or on short stout pedicels, buds 
1-7-1-8 cm. long, obovoid, calyx c. 1-5 cm. long, campanulate, 
narrowed rather gradually to a rather short stout pseudo¬ 
stalk; lobes ,4, broad, ovate, rounded, 4-5 mm. tall; petals 
pellucidly gland dotted. 

4. Eugenia perakensis King, Mat. F.M.P., No. 12, 81 

(1901); Ridl., F.M.P., I, 726, excl. syn. (Fig. 8). 

Perak: sine loc., Scortechini 185; Larut, Kunstler 5585, type 
collection; Sungai Krian Estate, Bagan Serai, at sea level, 
SFN 34481 (Spare). 

Selangor: Circular road Eeserve, Kuala Lumpur, Forest 
Dept. FMS 1570, 5750; Klang river, Forest Dept. FMS 
48732; Sung:ai Pelek, Sepang, Denny s.n. 

Distrib: Endemic. 

A straggling tree, sometimes in secoridary growth on 
river banks where at high tide the water reaches the base 
of the trunk; bark silvery or very pale brown, flaky, inner 
bark pallid buff. Youngest twigs with smooth brown bark, 
conspicuously ridged, stout, older twigs stout, terete, bark 
whitey-brown or pale brown, flaky or not. Leaves in pairs 
or threes, thickly coriaceous, oblong elliptic or oblong 
obovate, apex blunt or subacute, narrowed gradually to the 
more or less oblique, cordate, sometimes amplexicaul base, 
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very variable in size, reaching c. 33 cm. long and 12 cm. 
broad, upper surface drying dull brown, smooth, punctate, 
lower pale brown"to reddish brown; midrib slightly impress¬ 
ed above, very prominent and rounded below; primary 
net'ves c. 12-14 pairs, 2-5 cm. apart, ascending and curving 
up to interarch 5-10 mm. from leaf margin, with a very 
much fainter series of arches much closer to margin, 
impressed or channelled and faint above, very prominent 
below, secondaries and reticulations much less prominent 
but quite distinct, the reticulations lax; petiole very short 
and stout. 

Inflorescences usually from branches, always below 
leaves but sometimes from axils of fallen leaves; flowers 
4-8 in very short racemes, peduncle usually less than 1 cm. 
long, or fascicled, pedicels very variable, up to c. 2 cm. long, 
subtended by a pair of triangular acute bracts c. 1-5 mm. 
long, and with a pair of similar but slightly broader and 
blunter bracteoles at apex; calyx campanulate, narrowed 
to a short pseudostalk, tube deep pink, c. 1-5 cm. long and 
1-2-1-3 cm. wide at mouth; lobes 4, semiorbicular, persistent, 
the two inner larger than outers, c. 5 mm. high and 7 mm. 
wide; petals 4, free, subpersistent, pink, broadly ovate with 
truncate base, c. 1 cm. high and 8 mm. wide; stamens very 
numerous, filaments white, c. 2 cm. long, anthers narrowly 
oblong, 1-1-5 mm. long, connective gland very inconspicu¬ 
ous; style c. 3-5 cm. long; ovary 2-celled with many ovules 
in each cell. 

Fruit c. 2 cm. diam., globose with truncate apex, 
smooth, deep purplish pink slightly tinged with green, apex 
with enlarged -'calyx rim and remains of calyx lobes and 
style, c. 1-5 cm. diam., the excavation shallow, white tinged 
pink; pericarp pithy leathery, thin; seeds 3, the testa often 
peeling off with pericarp; cotyledons pale orange yellow, 
superposed, stalked, the hypoeotyle rather long, pink. 

Malay name— Kayu Kati Lima. 

5. Eugenia aquea Burn, f., PI. Ind., 114 (1768); Duthie 
in Hook, ffl., F.B.I., II, 473; Ridl., F.M.P., I, 724; Koord. 
& Valet, in Meded. Lands Plantent., XL, 82 (1901); 
Atlas Baumart. Java, III, figs. 465, 466; Comer, Way- 
side Trees of Malaya, p. 494. Syzygium aquemn 
(Burn, f.) Alston in Ann. Roy. Bot. Gard. Peradeniya, 
XI, 204 (1929); Merr. & Perry in Mem. Amer. Acad. 
Arts & Sci., XVIII, 3, 170. (Fig. 9a). 

Cultivated in the Malay Peninsula under the Malay 
names Jambu Ayer, Jambu Chili. Perhaps a native of 
Southern India. 
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A bush or small toee up to c. 10 m. tall, usually much 
branched, bark smooth, grey. Twigs terete with smooth 
brown bark. Leaves decussate, usually ovate oblong or 
elliptic oblong, up to c. 20 cm. X 10 cm., apex shortly and 
broadly acute, or blunt, base rounded and usually slightly 
cordate, almost sessile, petiole less than 5 mm. long; upper 
surface dull green in life, drying reddish to blackish, paler 
below, black dotted, drying reddish brown; midrib channel¬ 
led above, boldly raised below; primary nerves up to about 
10 pairs, 1-2 cm. apart, ascending, somewhat impressed 
above when fresh, more or less raised and slender when dry, 
raised below, meeting in a looped intramarginal nerve c. 
5-7 mm. from leaf margin, with a much finer and fainter 
loop nearer the margin; secondaries and reticulations faint. 

Inflorescences axillary, terminal, or from immediately 
below leaves, shorter than leaves, c. 5 cm. long, peduncle 
up to 2 cm. long or almost none, with or without a pair of 
ascending branchlets near the base c. 2-2 5 cm. long, each 
with 1-3 flowers, the central rachis usually with 5 flowers; 
rachis and branchlets green in life, and slightly angled, dark 
brown and striate when dry; bracts and bracteoles small 
and fugacious. Flowers white, greenish or pinkish, calyx 
including pseudostalk c. 1-4 cm. long, hemispherical or 
oblong above, abruptly contracted into a pseudostalk c. 5 
mm. long, lobes 4, erect, not reflexed after anthesis, broadly 
ovate rounded, c. 4 mm. across at base and 3 mm. high, the 
calyx tube slightly contracted below lobes; petals 4, sub- 
persistent, free, reflexed after anthesis, subrotund, unguicu- 
late at base, c. 5 mm. diam.; stamens numerous, up to c. 1-5 
cm. long, filaments slender, subulate, anthers small, elliptic, 
the connective gland very small and inconspicuous; style 
yellowish, c. 1 cm. long, stouter than filaments; ovary 
2-celled, many ovuled. 

, F™-t shining white or pink, up to c. 4 cm. across, 
turbinate with flattened top, the 4 much enlarged and fleshy 
calyx lobes incurved over and almost hiding the apical 
excavation, flesh crisp and juicy, often seedless or with 
severa! seeds. Seed very like that of E. javanica, with 
thick closely adhering pithy testa, surface of cotyledons 
green, rugose, the internal structure the same as in E. 
javanica E rnalaccensis etc., the cotyledons attached to the 
hypocotyle by broad stalks. 


6 ‘ Eugenia auriculata Ridl. in Joum. Roy. As. Soc. Str. 
Br., LXI, 7 (1912); F.M.P., I, 726. (Fig. 6a). 

£T : E n Sc Lumut ' miev Si76 (type collection >- 

nr J^ ree ' i ^^amchlets very stout, terete, with smooth 
or slightly cracked greyish or brownish bark. Leaves very 
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coriaceous, narrowly elliptic, up to c. 23 cm. long and 8 cm. 
broad, apex apparently shortly acute, lower half of lamina 
gradually narrowed to a cordate-auriculate base; upper 
surface drying lead colour, lower surface brown to blackish 
brown; petiole very stout, short, black, less than 5 mm. long; 
midrib sunk in a narrow channel above, boldly raised below, 
blackish and striate; -primary nerves c. 13-14 pairs, some¬ 
what raised and finely channelled above, rather conspicuous, 
raised below and somewhat inconspicuous, running straight 
from midrib and joining an inconspicuous intramarginal 
nerve c. 3-4 mm. from leaf margin; secondaries almost as 
conspicuous as primaries but distinguishable from them, 
reticulations very faint; upper surface of leaf slightly 
polished, punctate with scattered black dots, lower surface 
dull, not punctate. 

Inflorescences terminal or axillary, 2-3 cm. long, on 
short, very stout peduncles c. 1 cm. long, or almost sessile, 
branchlets very short, stout, with blackish or brownish 
wrinkled bark; flowers in threes, white (fide Ridley), 
sessile; calyx campanulate, c. 1-4 cm. long and 1-2 cm. across 
mouth, base narrowed, pseudostalk none, or very short and 
stout, not exceeding 2 mm. long when present; calyx lobes 
apparently soon deciduous, none seen attached to flowers, 
semiorbicular, strongly gland dotted, 5-6 mm. diam; petals 
free, semiorbicular, c. 5 mm. diam., finely gland dotted; 
stamens numerous, c. 2-5 cm. long, slender, with small 
anthers; style slender, c. 3 cm. long. Fruit unknown. 

Very little material is known of this species. It is 
close to E. perakensis but appears sufficiently distinct in 
the less prominently nerved leaves, terete, not angled twigs 
and in the terminal or axillary inflorescences on short 
peduncles. 

7. Eugenia quadrata King, Mat. F.M.P., No. 12, 86 (1901); 

Ridl., F.M.P., I, 730. (Fig. 96). . 

Perak: Larut, Kunstler 5547 (type collection). 

Distrib: Endemic. 

A tree up to c. 10 m. tall. Tivigs stout, 4-5 mm. diam., 
4-angled and narrowly winged, bark smooth, brown; 
Leaves coriaceous, oblong, much narrowed to the acuminate 
apex, base slightly narrowed, rounded and cordate, up to c. 
25 cm. long and 7-5 cm. broad; upper surface drying brown 
or olivaceous brown, smooth and punctate, lower surface 
darker brown or reddish brown, not glandular; midrib 
impressed above in a narrow channel, raised below; prwimry 
nerves up to c. 25 pairs, 5-10 mm. apart, obscure above, 
raised and slender below, almost horizontal and meeting in 
a fine intramarginal nerve 2-4 mm. from leaf margin, with 
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a much finer loop closer to margin; secondaries and 
reticulations fine, raised below and distinctly less conspicu¬ 
ous than primaries; petiole 2-3 mm. long, swollen. 



Fig. 9. a, E. aquea; b. E. quadrata. 

Inflorescences terminal or axillary, much shorter than 
leaves, solitary or fascicled in groups of 3 or 4, 3-flowered, 
branchlets compressed and striate; flowers white, sessile, 
calyx tube c. 1-2 cm. long and 5 mm. across mouth, 
campanulate, narrowed rather abruptly or gently into 
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a rather slender pseudostalk c. 4 mm. long, lobes 4, broadly 
ovate triangular, rounded, c. 3 mm. across at base and 2 mm. 
tall, persistent and eventually reflexed; petals 4, free, 
orbicular, c. 5 mm. diam.; stamens numerous, c. 5 mm. long, 
filaments very slender, subulate, anthers oblong with a dark 
conspicuous connective gland; style much stouter than 
filaments, c. 1 cm. long. Fruit unknown. 

The only specimens of this species are very scanty and 
poor, yet it seems distinct from all others, especially in the 
oblong broad based leaves with a long tapering apex, the 
stout angled and winged twigs and the short crowded 
inflorescences. 

8. Eugenia scalarinervis King, Mat. F.M.P., No. 12, 87 

(1901). (Fig. 10). 

Perak: Gopeng, 300-500 feet, Kunstler 8200 (syntype) ; Parit 
Forest Reserve, Forest Dept. FMS 84227. 

Dindings: Lumut, Ridley 3095 (syntype). 

Distrib: Endemic. 

A tree c. 10 m. tall. Branchlets stout, 8 mm. or more 
in diam. with dull red brown smooth or finely striate and 
lenticellate bark. Leaves very coriaceous, large, elliptic 
ovate, subacute, base cordate, rounded, c. 35 cm. X 20 cm., 
upper surface drying dull brown or blackish brown, 
minutely and closely punctate, lower surface paler, not, or 
very sparsely glandular; midrib impressed above, bold and 
rounded below; primary nerves up to c. 30 pairs, impressed 
above, very prominent below, 1-2 cm. apart, ascending 
slightly and running nearly straight to a well marked looped 
intramarginal nerve 5-10 mm. from leaf margin, with a 
much fainter loop nearer the margin; reticulations wide 
and few, impressed above, raised below but much less 
prominent than primaries; petiole up to e. 1 cm. long, very 
stout. 

Inflorescences terminal, few flowered, short and 
contracted; calyx tube magenta coloured (fide Kunstler), c. 

2 cm. long, contracted at base into a pseudostalk 3-4 mm. 
long, pedicel about as long, lobes 4, broadly triangular, c. 4 
mm. tall; petals not seen; stamens 5-7 mm. long. Style c. 

3 cm. long. Fruit (apparently unripe) globular ovoid, 
smooth, crowned by the wide calyx tube c. 5 mm. tall, 
fringed by the persistent and more or less enlarged calyx 
lobes. 

Ridley reduces this striking species to E. perakensis, 
but although only rather poor material of it is known, it 
is quite distinct in the larger broader leaves with a very 
broad base, the nerves deeply impressed on the upper surface 
and prominent below, the primary nerves 1-2 cm. apart, and 
in the terminal inflorescence. In E. perakensis the nerves 
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are not deeply sunk above, the reticulations are only slightly 
raised below, the primary nerves are 2-4 cm. apart and the 
leaves are more or less narrowed to the base. The 
inflorescence is below the leaves or on the trunk. 

9. Eugenia porphyranthera Ridl.. in Journ. Roy. As. Soc. 

Str. Br., LXI, 8 (1912); F.M.P., I, 727. (Fig. 12a). 

Selangor: Bukit Kutu, Ridley 7'sl3 (type collection). 

Distnb: Endemic. 

A tree (fide Ridley). Tioigs very slender, terete with 
faint raised lines between the nodes, the youngest parts 
4-angled, bark smooth, pale brown. Leaves broadly lanceo¬ 
late or somewhat ovate lanceolate, up to 15 cm. X 5 cm., 
long tapered to an acuminate apex with rounded tip, base 
rounded and slightly cordate; petiole c. 4 mm. long, 
somewhat swollen, with black wrinkled bark; midrib 
impressed above, bold below; primary nerves 12-16 pairs, 
fine above and raised above the leaf surface in channels, 
giving the effect of being impressed, slender below but 
raised and conspicuous, running straight to' a conspicuous 
looped intramarginal nerve c. 4-5 mm. from leaf margin, 
with a much fainter intramarginal c. 1 mm. from margin 
and traces of a third very close to margin; secondaries and 
reticulations very fine and raised above, more conspicuous 
below; both surfaces drying dull, the upper to a lead colour 
or dark blackish brown, the lower similar, when dark brown 
with very minute crowded pale gland dots. 

Inflorescence 2-flowered (3-flowered, fide Ridley) on a 
very short peduncle, terminal; calyx obconic, c. 1 cm. long, 
7-8 mm. across mouth, on a pedicel c. 8 mm. long, narrowed 
rather abruptly to a pseudostalk c. 3 mm. long; in the 
material available the calyx lobes are apparently large, 
orbicular, semipersistent, strongly gland dotted; petals not 
seen; stamevs numerous (purple fide Ridley), c. 1 cm. long, 
anthers small, oblong; style c. 1-5 cm. long. Fruit unknown. 

Known only from one collection but distinct in the 
tapered leaves and very short few flowered terminal 
inflorescences. 

10. Eugenia siamensis Craib in Kew Bull. (1912) 153; FL 

Siam. Enum.. I. 661; Gagnep. in FI. Gen. Indo-Ch.. II, 

843; Ridl., F.M.P., I, 726. (Fig. 11a). 

Kelantan : base of Gunong near Kota Bahru, Ridley s.n. 

Kedah: Koh Mai Forest Reserve, SFN j5183 ( Utah ). 

Perlis: Kaki Bukit, SFN x5264 ( Kiah ). 

Di8trib: Siam. 

A shrub or small tree up to c. 3 m. tall. Twigs slender, 
terete, smooth, with pale brown or reddish brown bark. 
Leaves oblong lanceolate or ovate-lanceolate, chartaceous. 
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Fig. 11. a, E. siamensis; b, E. Jambos; c. E. Seortechinii. 
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apex acuminate, acute, base narrowed and rounded, or 
cuneate, up to 18 cm. X 5-5 cm.; upper surface drying dull 
greenish or brownish, eglandular, lower surface paler, very 
sparsely glandular, finely wrinkled; midrib more or less 
impressed above, prominent below; primary nerves up to 
c. 10 p air s, c. 1 cm. apart, slightly raised and inconspicuous 
above, raised and distinct below, more or less ascending or 
curving gently to a shallowly looped intramarginal nerve 
3-7 mm. from leaf margin, secondaries and reticulations 
obscure above, very fine below; petioles 5-8 mm. long, rather 
stout and wrinkled. 

Inflorescences terminal, 3-flow ered, peduncle rather 
stout, angled, c. 5 mm. long, the pedicels slightly less stout, 
3-5 mm. long; calyx tube funnel shaped, c. 1-5-2 cm. long, 
1-3 cm. across mouth, gradually nai rowed to a very short 
stout pseudostalk 2-3 mm. long, lobes 4, broad and rounded, 
persistent, c. 1 cm. across at base and 5-7 mm. tall; petals 
4, free, conspicuously gland dotted, orbicular, c. 1-7 cm. 
diam'.; stamens numerous, c. 3 cm. long, filaments slender, 
anthers linear oblong, c. 1 mm. long, connective gland 
apparently none; style stouter than stamens, 4-5 cm. long; 
fruit globose, c. 3 cm. diam. (probably unripe), apex rather 
widely and shallowly excavate, bearing the persistent calyx 
lobes and style. 

This species is perhaps a little too close to E. Jambos 
but it differs from it mainly in the broader leaves with a 
less narrowed base and in the fewer primary nerves and 
less conspicuous reticulation. The flowers are described as 
red in two of the collections cited above. Ridley describes 
them as rose at the base and white above, .the stamens rose 
pink. The flowers of E. Jambos are normally white. 

v— 

11. Eugenia oreophila Ridl. in Joum. Roy. As. Soc. tftr. Br., 

LXI, 9 (1912) ; F.M.P., 1,753; E. jugalis Ridl. in Journ. 

F.M.S. Mus., VI, 47 (1915) ; F.M.P., I, 727. (Fig. 126). 

An endemic species not uncommon on hilltops and in ridge 

forest in Perak, Pahang and Selangor, from 4,000-5,500 feet. 

The type is Dennys s.n. from Ulu Semangkok, Selangor. 

A shrub or bushy tree up to c. 8'm. tall. Twigs rather 
slender, terete, with smooth dark brown bark, the youngest 
parts paler and often densely lenticellate. Leaves 
coriaceous, variable in size and sljape, usually broadly 
elliptic, sometimes obovate or nearly orbicular, from c. 2-5-9 
cm. long and 1-5-5 cm. broad, apex usually rounded, 
sometimes retuse or very shortly and broadly acuue, base 
narrowed rather abruptly; petiole rather slender, drying 
black and wrinkled, deeply and narrowly channelled, above, 
up to c. 1 cm. long; midrib impressed above, bold *oelow; 
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primary nerves from about 4 pairs in small leaves to 9 or 
10 in large leaves, from 5-10 mm. apart, raised on upper 
surface and very slightly more distinct than secondaries and 
reticulations, raised below and just distinguishable from 
secondaries, meeting in a looped intramarginal nerve 3-4 
mm. from leaf margin; upper surface often shining, 
greenish brown, lower dull and paler, minutely black 
dotted. 

Inflorescences terminal, up to c. 4-5 cm. long but usually 
shorter, few flowered, branchlets slender, terete; calyx tube 
more or less campanulate, c. 1 cm. long, including pseudo¬ 
stalk, c. 5 mm. diam. below lobes, narrowed rather abruptly 
into a slender pseudostalk c. 3-4 mm. long; lobes 4 broad 
and rounded, varying in size, one usually considerably 
larger than the others; petals 4, free, obovate orbicular, c. *8 
mm. tall and 7 mm. broad; stamens numerous, c. 1-5 cm. 
long, anthers oblong, connective gland inconspicuous; style 
15 cm. long. 

Fiu.it globose, c. 1-5-175 cm. diam., dull brown or 
blackish brown, surface rugulose when dry; apical umbilicus 
shallow, c. 7 5 mm. diam., calyx rim very short, bearing the 
shrivelled lobes which persist until the fruit is ripe or nearly 
so, style base stout, c. 2 mm. long; pericarp probably fleshy 
and somewhat fibrous; seed 1, testa thick, brown, adhering 
to cotyledons; cotyledons nearly equal, gland dotted, inner 
faces plane or concave, attached to hypocotyle near their 
centres. 

There is no significant difference to be found between 
the types of E. oreophila and E. jugalis, although Ridley 
puts them in widely separated sections of his key. The 
petals in both are free. 

12. ^genia Jambos Linn., Sp. PI., 470 (1753): Duthie in 

Hook. fll, F.B.I., II. 474; King, Mat. F.M.P., No. 12, 

82; Gagnep. in FI. Gen. Indo-Ch., II, 834; Koord. & 

Valet., Atlas Baumart. Java, III, fig. 444; Ridl., F.M.P., 

I,_724; Corner, Wayside Trees of Malaya, p. 499, pi. 

150. Syzygimn Jambos (L.) Alston in Trimen, FI. 

Ceylon (Suppl.) VI, 115 (1931); Merr. & Perry in 

Mem. Amer. Acad. Arts & Sci., XVIII, 3, 165. (Fig. 

116), 

Widely cultivated in the Malay Peninsula and other 
tropical countries. The Rose Apple or Jambu Mawar . 

A bush or small tree. Twigs angled or compressed, 
eventually subterete, drying brown. Leaves coriaceous, 
lanceolate or oblong lanceolate, long tapered to the 
acuminate apex, base long narrowed, up to c. 20 cm. long 
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and 5 cm. broad, both surfaces drying greenish brown to 
reddish brown and obscurely pustulate; petiole up to c. 1 
cm. long; midrib impressed above, prominent below; 
primary nerves c. 10-15 pairs, 1 cm. or more apart, slightly 
raised and rather faint above, elevate and distinct below, 
ascending and curved up to a distinct, shallowly looped 
sometimes interrupted intramarginal nerve 3-5 mm. from 
leaf margin, with usually a much fainter loop nearer the 
margin; secondaries and reticulations raised on both 
surfaces, often obscure above, distinct below but less 
prominent than primaries. 

Racemes terminal, shorter than leaves, few flowered, 
the rachis rather stout, 4-angled; flowers solitary on pedicels 
up to c. 1-5 cm. long, fragrant, 7-8 cm. across stamens; 
calyx tube pale greenish or pale yellowish, obconic, c. 1-5 
cm. long, c. 1 cm. across mouth (excluding lobes), narrowed 
to base and slightly contracted into a stout not well defined 
pseudostalk 2-3 mm. long; lobes 4, persistent, reflexed after 
anthesis, broadly ovate rounded, somewhat unequal, the 2 
larger c. 1 cm. across at base and 6 mm. tall; petals 4, white, 
reflexed after anthesis, orbicular, concave, gland dotted, c. 

1- 5 cm. diam; stamens numerous, filaments slender, terete, 
up to c. 4 cm. long, cream white, anthers oblong, c. 1-2 mm. 
long, connective gland small and inconspicuous; style 
stouter than filaments, subulate, c. 3-5-4 cm. long; ovary 

2- celled, multiovulate. 

Fruit very depressed globose, up to c. 6 cm. diam., 8-4 
cm. tall, distinctly rose scented, pale orange yellow or 
greenish yellow tinged i pink and flushed pink on one side, 
surface dull, closely gland dotted; apical umbilicus c. 1-1-75 
cm. diam., with the 4 thickened slightly incurved 1 'gjs^sjfc'ish 
calyx lobes, and style remains; pericarp firm, slightly j _acy, 
pale orange yellow, sweet and slightly astringent, with 
strong taste of rose water, 1 cm. thick or more; seed 1, lying 
loosely in centre, depressed globose, c. 2-5 cm. diam., testa 
thick, brown or white, pithy, closely adhering to the rugose 
surface of the cotyledons. 

13. Eugenia plumbea King, Mat. F.M.P., No. 12,85 (1901); 

Ridl., F.M.P., I, 727. (Fig. 12c). 

PBBA collection) ng BatU PUteh ’ 8,400 feet ’ Wrwy 479 (type 

Distrib: Endemic. 

So far known only from one collection. 

A tree. Twigs slender, 4-angled, bark dark. Leaves 
thinly coriaceous, lanceolate, acuminate, base cuneate, up to 

Vol. XII. (1949). 



64 



i 


Fig. 12 . a, E. porpkyranthera; b, £?. oreopkila; c, E. plwmbea; 
« d, E. Rostadoms . 
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c. 10 cm. X 3 5 cm., both surfaces lead colour when dry, the 
upper shining, the lower dull; priwwy nerves up to 10-12 
pairs, impressed above, prominent below, c. 0-5-1 cm. apart, 
ascending and running straight to a conspicuous intra¬ 
marginal nerve c. 5 mm. from leaf margin, with a much 
fainter loop very close to the margin; petiole very short, 
up to c. 3 mm. long. 

Inflorescences terminal or axillary, of shortly pedun¬ 
culate racemes bearing about 3 flowers. Flowers distinctly 
pedicellate; calyx campanulate, c. 1-6 cm. long, rounded at 
base; lobes 4, broad and rounded, 4-5 mm. tall; petals 
rotund-reniform, larger than calyx lobes but shorter than 
stamens. Flowers, including stamens, delicate green (fide 
Wray). Fruit unknown. 

14. Eugenia Rostadonis Ridl. in Joum. Roy. As. Soc. Str. 

Br., LXI, 8 (1912); F.M.P., I, 727. (Fig. 12 d). 

Trengganu: Bundi, Rostados s.n. (type collection). 

Distrib: Endemic. 

? A tree. Twigs slender, terete, with smooth brownish 
bark. Leaves thinly coriaceous, lanceolate, up to 10 5 cm. 
X 3 5 cm., apex acuminate, base cuneate, midrib impressed 
above in a narrow channel, elevate below; primary nerves 
6-8 pairs, impressed and obscure above, slender and raised 
below, c. 1 cm. apart, meeting in a looped intramarginal 
nerve 2-4 mm. from leaf margin, with another very obscure 
loop very close to the margin; secondaries and reticulations 
invisible above, secondaries below very few, reticulations 
lax, very slender; upper surface drying reddish black,, 
closely and finely punctate, lower surface pale with 
numerous minute raised darker glands; petiole slender, up 
to c. 1 cm. long. 

Inflorescences terminal or from upper leaf axils, of 
short cymes of 2-? 5 flowers, peduncle c. 2 mm. long with 
a pair of small persistent triangular acute bracts c. 1 mm. 
long; pedicels 3-4 mm. long with a pair of similar 
bracteoles; calyx tube c. 1-2 cm. long, campanulate or funnel 
shaped, narrowed to a short stout pseudostalk; lobes broadly 
ovate orbicular, c. 7 mm. wide and 5 mm. tall, apparently 
more or less persistent; petals white (fide Ridley); stamens 
numerous, slender, over 1 cm. long; style c. 35 cm. long. 
Fruit unknown. 

Although only one collection is known of this species, 
it appears distinct in the lax habit, the leaves drying dark 
above and pale below, and in the very short, usually terminal. 
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inflorescences with persistent bracts and bracteoles. It is 
allied to E. porphyranthera Ridl. and E. plumbea King, but 
very distinct from both in foliage characters. 


15. Eugenia Scortechinii King, Mat. F.M.P., No. 12, 85 

(1901), incl. var. parvifolia King; Ridl., F.M.P., I, 725. 

(Fig. 11c). 

Not uncommon from Penang to Johore on the west side of 
the Main Range, in lowland forest. There is one doubtful 
collection from Singapore, SFN 5974 ( Burkill ), in which the 
twigs are rounded. 

Distrib: Lower Siam. 

A tree up to c. 16 metres tall or a shrub. Youngest 
twigs strongly 4-angled, winged below nodes, bark smooth 
and brown, older twigs terete with greyish or brownish 
bark. Leaves lanceolate, ovate lanceolate or ovate oblong, 
apex acute or acuminate, narrowed to a rounded, more or 
less cordate base, upper surface drying dark brown to 
almost black, closely and minutely punctate, lower surface 
paler, reddish or reddish brown, without visible glands; 
midrib narrowly impressed above, prominent below; 
primary nerves up to c. 10 pairs, usually c. 1 cm. apart, 
impressed above, prominent below, ascending and curving 
gently up to a conspicuous intramarginal nerve c. 5 mm. 
from leaf margin, with a very faint loop nearer the margin; 
secondaries and reticulations very faint or invisible above, 
visible below but faint; petiole 2-3 mm. long. 

Inflorescences terminal or from upper axils, very short, 
almost sessile, rachis c. 1 cm. long or less, flowers up to c. 
9, sessile or pedicellate, red with yellow centre; calyx widely 
campanulate, 1-1-4 cm. long, abruptly contracted at base 
into a stout pseudostalk c. 3-4 mm. long, lobes 4, persistent, 
unequal, broadly ovate rounded, the larger c. 7 mm. across 
at base and 5 mm. tall; petals 4, free, red (fide King), 
orbicular, thick textured with thin margins, c. 10 mm. diam.; 
stamens numerous, 1 cm. or more long, filaments slender, 
subulate, anthers oblong, c. 1-5 mm. long, no connective 
gland visible; style slender, c. 3-5 cm. long; ovary 2-locular 
multiovulate. Fruit (probably unripe) oblong globose, c. 
2 cm. diam., the whole of the apex deeply excavate, fringed 
with the very short remains of the calyx tube and the 
hardly enlarged calyx lobes; seeds apparently 2, cotyledons 
stalked, inner faces folded and excavate, hypocotyle long but 
not reaching outer surface of seed. 
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E. Scortechinii King var. cuneata var. nov. 

A typa foliis basi cuneatis, petiolatis, ramulis plus 
minusve teretis vel leviter sulcatis differt. 

Teengganu: Uhi Brang' 1,000 feet, SFN 13661 (Moysey 
& Kiah). 

Negbi Sembilan: Sungai Ujong, Alvins s.n., S 329 . 

Selangor: Batu Caves, Forest Dept. FMS 30791; Labu river, 
Ridley s.n. 

Pahang. Sungai Cheka, Kuala Lipis, Forest Dept. FMS 5028, 
TYPE collection, holotype in Herb. Singapore. 

Johore: Kuala Sembrong, Lake & Kelsall s.n. 

Distrib: Endemic. 

16. Eugenia diospyrifolia Duthie in Hook, fil., F.B.I., II, 

472 (1878). E. diospyrifolia Wall, nom nud. E. 

nemoricola Ridl. in Journ. Roy. As. Soc. Str. Br., LXI, 

9 (1912); F. M. P., I, 725, sub E. pseudoformosa King. 

(Fig. 13a). 

Kedah: Koh Mai Forest Reserve, SFN 35207 (Kiah) ; Lang- 
kawi, Haniff s.n. 

Kemaman: Bukit Kajang, Comer s.n. (leaves only). 

Penang: Richmond Pool, Ridley s.n.; Government Hill, 2,400 
feet, Curtis s.n.; Telok Bahang, SFN 12685 (Haniff). 

Pahang: Kuala Teku, 500 feet, Seimund 538, 538. 

Distrib; Assam, Burma, Siam, Sumatra. 

A small tree. Branchlets terete or more or less 
compressed, smooth, bark brownish or greyish. Leaves 
oblong, lanceolate or narrowly ovate, up to c. 26 cm. X 7 
cm., but variable in shape and size, apex acuminate, base 
slightly narrowed or truncate, or rounded and more or less 
cordate, upper surface drying brown to black, minutely 
punctate, lower surface paler with dark gland dots; midrib 
more or less impressed above, prominent below; primary 
nerves up to c. 15 pairs in largest leaves, 1-3 cm. apart, 
impressed above and often very inconspicuous, slender but 
prominent below, ascending and curving gently.up to a well 
marked shallowly looped intramarginal nerve c. 0-5-1 cm- 
from leaf margin, with a much fainter loop much nearer the 
margin usually visible; secondaries and reticulations usually 
faint or obscure above, fine and slightly raised below; petiole 
short and stout, 5 mm. or less long. 

Inflorescence few flowered, terminal, short, usually on 
a peduncle of variable length, but whole inflorescence not 
more than c. 4 cm. long; calyx up to c. 2 cm. long on a 
pedicel up to c. 2 cm. long, widely campanulate, narrowed 
rather abruptly at base to a pseudostalk which may reach 
almost 1 cm. but is usually shorter, bracts and bracteoles 
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13. a, E. drospyrifolia; b, E. pseudoformoaa; c, E. johorensts; 
a, E. densiflora. 
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minute, narrowly ovate, subpersistent, lobes 4, more or less 
unequal, broadly ovate rounded, the largest nearly 1 cm. 
across at base and 5 mm. tall; petals 4, free, orbicular, 
glandular pustulate, c. 1 cm. diam.; stamens numerous, c. 2 
cm. long, filaments very slender, subulate, anthers oblong, 
c. 1 mm. long, connective gland apparently none; style very 
slender, c. 4 cm. long; ovary 2-celled, multiovulate. Fruit 
(probably unripe) very like that of E. Scortechinii, but with 
a more pronounced apical calyx tube. 

The plants included here vary greatly in size of leaf. 
Part may be E. diospyrifolia var. lanceolata (Korth.) Craib, 
which I have not seen. Seimund’s collections from Kuala 
Teku have very small oblong lanceolate leaves and may be 
a riverside variety. The species appears to be a variable 
one in foliage characters, judging from specimens in Herb. 
Calcutta named by King and from a long series of specimens 
included here in Herb. Dehra Dun. 

17. Eugenia pseudoformosa King, Mat. F.M.P., No. 12, 83 
(1901); Ridl., F.M.P., I, 725, pro parte; E. formosa 
King, loc. cit. 80, non Wall. Syzygium pseudo,formosum 
(King) Merr. & Perry in Mem. Amer. Acad. Arts & 
Sci, XVIII, 3, 165 (1939) pro parte. (Fig. 136). 

In lowland forest from Perak and S. Trengganu to 
Singapore, once recorded from Perak at 3,000-4,000 feet. 
Distrib: Lower Siam, Borneo, ? Java. 

A shrub or small tree, bark thin smooth entire, silvery 
grey, green below surface; wood pale yellowish turning 
dingy on exposure. Branchlets terete, slightly compressed 
at nodes, bark, usually pale. Leaves elliptic or oblong 
elliptic, up to 30 cm. or) even more long, and 12-13 cm. 
broad, apex acuminate, base narrowed, rounded and more 
or less cordate; upper surface drying olivaceous brown to 
dark brown, very minutely gland dotted or glandular 
pustulate, lower surface paler, usually yellowish brown, not 
visibly glandular; midrib impressed above, prominent 
below; primary nerves up to about 20 pairs, usually c. 14, 
more or less impressed above, ejevate below, widely spaced, 
ascending, nearly straight or curving gently up to a 
prominent looped intramarginal nerve 0-5-1 cm. from leaf 
margin, with a much fainter iniramarginal nearer the 
margin; secondaries few; reticulations lax, distinct below, 
but much less prominent than primaries; petiole short, c. 
0-5 cm. long, thick and corky, drying pale. 

Inflorescences terminal, of very shortly peduncled 
cymes, or the flowers fascicled and rather densely crowded. 
Flowers sessile or nearly so, pink except for white margin 
of petals; calyx narrowly campanulate, glandular pustulate, 
up to c. 1-8 cm. long and 1 cm. across mouth before anthesis, 
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the base narrowed rather abruptly into a stout conical 
pseudostalk which is variable in length but may reach c. 6 
mm.; lobes 4, broad and rounded, the outer smaller, more 
or less triangular, the largest nearly 1 cm. across at base 
and 6-7 mm. tall; petals 4, free, broadly obovate-orbicular, 
gland dotted, c. 1 cm. diam.; stamens up to c. 3-5 cm. long, 
filaments slender, broadened at base, anthers oblong, c. 2-1 
mm. long, connective gland not visible; style slender, c. 4 
cm. long; ovary 2-locular, multiovulate. Fruit similar to 
that of E. Scot techinii, oblong globose, narrowed at base, 
the whole apex deeply excavate with the calyx lobes 
persisting for some time. 

Merrill and Perry include here E. formosa Koord. and 
Valet, in Meded. Lands Plantent., XL, 73 (1900); Atlas 
Baumart. Java, III, figs. 459, 460, but although what 
Koorders and Valeton describe can hardly be E. formosa 
Wall., I am a little doubtful as to whether it can be 
included in E. pseudoformosa King. The flower buds as 
figured by Koorders and Valeton are rather different in 
shape from those of the Malay Peninsular material, the 
calyx tube being much less narrowed at the base. They 
are more like the buds of E. diospyrifolia but the swollen 
corky petiole, which is characteristic of E. pseudoformosa, 
and which Koorders and Valeton figure, is not present in 
E. diospyrifolia. 

18. Eugenia tiumanensis Ridl. In Trans. Linn. Soc., Ill, 299 

(1893); F.M.P., I, 725. (Fig. 14c). 

Pahang: Pulau Tioman, Ridley (not seen); Joara Bay, Pnlau 
Tioman, SFN 1043 ( Burkill) ? 

“A big tree. Branches slender. Leaves thin, narrow 
lanceolate acuminate, 4 in. long, 1 in. wide; petioles 1 in. 
long, slender. Flowers sessile in a terminal head, white. 
Calyx campanulate; lobes large round 0-5 in. long. Petals 
short, oblong, round. Stamens 0-5 in. long.”—ex Ridley. 

This species was described by Ridley from specimens 
collected by himself in rocky jungle in Pulau Tioman, but 
no number was quoted in the description. No type 
specimen, or any specimen written up by Ridley, or collected 
by him and corresponding to his description can be dis¬ 
covered in the Herbaria at Kew and Singapore, although 
such specimens, if they exist, should be in Singapore. 

Burkill’s collection fits the description as far as it goes, 
except that Ridley describes his plant as a large tree, and 
Burkill’s field note reads “small tree, 15 ft.”. 

If SFN 1043 is correctly placed, then E. tiumanensis 
comes very near to E. Scortechinii var. cuneata and may 
be only an extreme form of it, but the leaves are much. 
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narrower and much more narrowed to apex and base, the 
petioles are longer and there are slight differences in the 
venation. 

E. pseudoformosa, E. Scortechinii, E. diospyrifolia, and 
E. tiumamensis are difficult to define in a satisfactory 
manner, and this appears to be the experience of most 
botanists who have worked on these and related species. 
The obscure status of E. tinman ensis adds to the difficulty. 
The following are the main distinguishing points between 
the four species:— 

E. pseudoformosa —Inflorescence and flowers more 
or less sessile; twigs rounded; leaves broadest 
about middle, usually large (c. 20 cm. long), 
base rounded or subcordate. 

E. diospyrifolia —Inflorescence peduncled, flowers 
pedicelled; twigs more or less rounded or 
compressed or more or less 4-angled; leaves 
usually broadest near base, base truncate, 
rounded or subcordate. 

E. Scortechinii —Inflorescence and flowers more or 
less sessile; twigs strongly angled to winged; 
leaves broadest about middle (c. 15 cm. long 
or less), base rounded or subcordate, nearly 
sessile. 

E. Scortechinii var. cuneata —Inflorescence and 
flowers more or less sessile; twigs rounded or 
slightly angled; leaves broadest about middle 
(15 cm. long or less), base cuneate, petiolate. 

E. tiumanensis —Inflorescence and flowers more or 
less sessile; twigs rounded; leaves narrow 
lanceolate, long narrowed to apex and base, 
petiolate. 

19. Eugenia pendens Duthie in Hook, fil., F.B.I., II, 475 
(1878); King, Mat. F.M.P., No. 12, 94; Ridl., F.M.P., 
I, 726. (Fig. 14a). 

An endemic species not uncommon in lowland forest from 
Perak and Kelantan to Singapore. 

A small tree. Twigs slender, terete, more or less 
compressed at nodes, smooth, bark brownish. Leaves 
thinly coriaceous, elliptic, oblong elliptic to ovate lanceolate, 
up to c. 22 cm. X 9 cm., but usually smaller, apex acuminate, 
sometimes abruptly, acumen blunt or acute, base cuneate; 
upper surface drying olivaceous or brownish, minutely 
punctate, lower surface greenish, gland dotted; midrib 
shallowly impressed above, prominent below; primary 
nerves 10-15 pairs, usually c. 1 cm. apart, impressed above, 
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elevate below and rather slender, ascending and curving to 
a looped intramargmal nerve 4-6 mm. from leaf margin, 
with another very fine loop nearer the margin; reticulations 
veiy fine above and raised, visible only under a lens, fine, 
raised and lax below; petiole up to c. 1 cm. long. 



Fig 14. a, E. pendens; b, E. javanica; c, E. ? tiumanensis 
(SFN 1043). 


Inflorescences terminal or occasionally axillary, on a 
variable peduncle up to c. 1 cm. long, the inflorescence 
rachis not more than about 2 cm. long. Flowers about 5-6 
on very variable bright green pedicels up to c. 25 cm. long; 
calyx funnel shaped or more or less campanulate, c. 1 cm. 
long, the tube very pale yellow flushed pink, the lobes pale 
greenish yellow flushed pink, narrowed at base and rather 
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abruptly contracted into a pseudostalk varying from 3-4 
mm. to almost none; lobes 4, persistent, spreading, unequal, 
very broad, the larger c. 1 cm. across and 4-5 mm. fall; 
petals 4, free, quickly deciduous, gland dotted, orbicular, c. 
1 cm. diam.; stamens numerous, up to 1-3 cm. long, filaments 
slender, anthers less than 1 mm. long, connective gland very 
inconspicuous; style stouter than filaments and about equal 
to them in length. Fruit depressed globose, green flushed 
red (?unripe) , c. 2-5 cm. diam., with obscure vertical ridges 
when dry, apical excavation wide and shallow, c. 1-2 cm. 
diam., fringed by the very short calyx tube and persistent 
reflexed calyx lobes. 

Many specimens have been wrongly accredited to this 
species in Herb. Singapore. In Herb. Kew is a sheet of 
Scortechini 2021 determined as this species by King and 
later queried in an unknown hand. It is E. virens Koord. 
and Valet. Perhaps this sheet is the basis of King’s 
remark in the “Materials” that E. pendens is allied to E. 
densiflora, for E. virens is much more similar, superficially, 
to E. densiflora than to E. pendens. 

20. Eugenia johorensis Ridl. in Journ. Roy. As. Soc. Str. 

Br., LXI, 8 (1912); F.M.P., I, 725. (Fig. 13c). 

Johore : Gunong Pulai, Ridley’s collector s.n., dated 1892 
(type collection). 

A tree (fide Ridley). Older twigs terete with brown 
flaky bark, youngest parts 4-angled with narrow wings on 
the angles, smooth. Leaves elliptic or elliptic oblong, up 
to c. 13 cm. long and 5-5 cm. broad, apex shortly acuminate, 
acute, base broadly cuneate-rounded, abruptly narrowed on 
to the petiole; petiole 1 cm. long or a little less; midrib 
lightly impressed above, elevate below; primary nerves 8 
or 9 pairs, 1 cm. apart, faint and slightly raised above, 
elevate below, slender but bold, meeting in a shallowly 
looped intramarginal nerve 5-8 mm. from leaf margin with 
a much finer intramarginal 1-5-2 mm. from margin; 
secondaries and reticulations faint and slightly raised 
above, the secondaries below almost as conspicuous as the 
primaries, the reticulations fainter; both surfaces drying 
brownish, not gland dotted. 

Flowers terminal (?or also from upper leaf axils), in 
pairs, on very short pedicels c. 3 mm. long, apparently 
bearing minute subpersistent bracts and bracteoles; calyx 
tube, including pseudostalk, c. 2 cm. long, broadly campanu- 
late and abruptly narrowed to a slender pseudostalk 6-8 
mm. long: lobes broad, rounded, unequal, ?subpersistent; 
petals large, rounded; stamens numerous, c. 2 cm. long; 
style c. 2-5 cm. long. Fruit unknown. 
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Only one sheet is known of this species. It bears two 
mature flowers and two buds. It seems curious that this 
species, which must be a conspicuous one with its large 
flowers, has never been met with again. 

21. Eugenia javanica Lamk., Encycl., Ill, 200 (1789); 
Duthie in Hook, fil., F.B.I., II, 474; King, Mat. F.M.P., 
No. 12, 81; Gagnep. in FI. Gen. Indo-Ch., II, 837; 
Koord. & Valet., Atlas Baumart. Java, III, fig. 452; 
Ridl., F.M.P., I, 726; Corner, Wayside Trees of Malaya, 
p. 499. Myrtus samarangcrisis Bl., Bijdr., 1084 
(1826). Syzygium samarangense (Bl.) Merr. & 
Perry in Journ. Arn. Arb., XIX, 115 (1938). (Fig. 
146). 

Wild usually near the sea and cultivated in a number of 
varieties. Some of the Malay names are: Jambu Ayer, Jambu 
Puteh, Jambu Ayer Mawwr, Jambu Ayer Rhio, Jambu Ayer 
Patah Raja. 

Distrib: Lower Burma, Andamans, Nicobars, to Java. 

A small to medium sized tree, massive when old. Twigs 
rather slender, terete, the youngest green the older with 
smooth brown bark. Leaves coriaceous or thinly coriaceous, 
broadly oblong, elliptic oblong, elliptic lanceolate or elliptic, 
occasionally narrowly ovate, apex acute or subacute, base 
slightly narrowed, rounded and sometimes slightly cordate, 
up to c. 25 cm. X 10 cm., but variable in size, rather dull 
dark green above, paler below, usually drying pale reddish 
brown, in life with minute scattered pellucid gland dots, 
often black dotted below when dry; midrib channelled 
above, elevate and rather broad below; primary nerves up 
to c. 12 pairs, spreading-ascending, raised on both surfaces 
but not very prominent, sometimes channelled above when 
dry, meeting in a looped intramarginal nerve c. 5-10 mm. 
from margin with another series of fainter loops nearer 
the margin; secondaries and reticulations rather obscure in 
life, distinct when dry but less prominent than primaries; 
petiole 5 mm. or less long. 

Inflorescences axillary or terminal, 5-10 cm. long and 
broad, on peduncles up to c. 3 cm. long, or almost sessile; 
flowers white, in threes, twos or solitary at the ends of the 
two or three pairs of slender, spreading, distant branches 
up to c. 3 cm. long, the rachis and branches green; flowers 
sessile or on pedicels up to c. 1 cm. long; calyx pale green, 
obovoid, c. 14-1-5 cm. long, c. 1-5 cm. across, narrowed at 
base into a short stout pseudostalk; lobes 4, somewhat 
unequal, transversely oblong, rounded, concave, c. 1 cm. 
across at base and 4-5 mm. tall, persistent; petals 4, white 
with inconspicuous brownish gland dots, obovate orbicular. 
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shortly and broadly clawed, c. 12-1-5 cm. long; stamens 
numerous, filaments white or pale greenish white, slender, 
terete, the longest up to c. 2-5 cm., anthers oblong, c. 1-5 mm. 
long, connective gland small and inconspicuous; style stouter 
than filaments, c. 3 cm. long; ovaiy 2-celled, multiovulate. 

Fruit greenish or whitish or red when ripe, shining and 
of a waxy appearance, slightly ribbed, broadly obconic or 
pyrifoim or somewhat turbinate, usually c. 4-6 cm. long 
and broad, but often much larger in cultivation, apex widely 
excavate, bearing the much enlarged, fleshy, incurved calyx 
lobes; pericarp very thick, white, spongy, slightly juicy, 
seeds 1-2 lying loosely in a cavity in the centre, irregularly 
globose or hemispherical, 1-2-1-5 cm. diam., testa white, 
thick and pithy, adhering closely to cotyledons; structure 
of cotyledons very similar to that of E. malaccensis and E. 
oquea. 

22. Eugenia pseudomollis nom. nov. 

E. mollis King, Mat. F.M.P., No. 12, 86 (1901); 

Ridl., F.M.P., I, 728; non Willd. ex Berg. (1854). 

(Fig. 15a). 

Perak: Larut, within 300 feet, Kunstler 2686, 2808 (syn- 
types), within 100 feet, Kunstler 5572 (syntype); Taiping, 
Wray 2372 (syntype), within 100 feet, Kunstler 8 jS7 
(syntype). 

Distrib: Sumatra. 

A small tree or shrub. Twiys slender, slightly 4-angled 
or terete and compressed at nodes, pale brown, bark faintly 
papillate, with a covering of very short coarse brown hairs. 
Leaves thinly coriaceous, oblong lanceolate, apex acuminate 
to a narrow acute acumen, base slightly narrowed, rounded 
and subcordate, up to c. 28 cm. X 6-5 cm., upper surface 
drying olivaceous brown, minutely punctate, glabrous, lower 
surface darker, minutely and closely glandular pustulate, 
clothed with short stiff coarse brown hairs; midrib 
impressed above, prominent below and rounded; primary 
nerves 25-30 pairs, fine and slightly raised above, slender 
but prominent below, 1-2 cm. apart, ascending and running 
straight or very slightly curved to a very shallowly looped 
intramarginal nerve c. 3-5 mm. from leaf margin; 
secondaries and reticulations very fine and almost invisible 
above, except under a lens, slightly more pronounced below, 
the few secondaries fairly distinct, sometimes almost as 
prominent as primaries; petiole stout, 3-5 nun. long. 

Inflorescences in lax terminal panicles up to c. 21 cm. 
long, peduncle up to c. 5 cm., compressed and obscurely 4- 
angled like the branchlets of the inflorescence and covered 
with the same coarse ind um entum as the twigs and under 
surfaces of the leaves; branchlets in distant pairs, c. 5-6 cm. 
apart, the lower pair almost horizontal, c. 5-6 cm. long, the 
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Fig. 15. a, E. ; pseudomollis; b, E. papillosa. 

upper two pairs shorter and more ascending; flowers 
numerous, not crowded, usually in threes at the ends of 
short secondary or tertiary branchlets, these branchlets 
often subtended by a solitary flower or a pair of flowers; 
flowers white (fide Wray and Kunstler); pedicel variable, 
from 1-5 mm.; calyx c. 1 cm. long, the tube scurfy, funnel 
shaped, tapering quickly from below lobes to a short rather 
obscure pseudostalk c. 1-5 mm. long; lobes 4, unequal, 
broadly ovate rounded, the largest c. 4 mm. across and 
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3 min, tall; petals 4, free, orbicular, c. 7-8 mm. diam., gland 
dotted; stamens numerous; ovary 2-celled, multiovulate. 
Fruit (ex King) ovoid globose, c. 1-5 cm. diam., crowned 
by the cupular calyx and covered with deciduous scurf¬ 
like hairs. 

A species easily recognised by the short thick brown 
hairs on the branches and undersurfaces of the leaves, and 
the scurfy indumentum of the inflorescence and calyx tube. 

23. Eugenia papillosa Duthie in Hook, fll., F.B.I., II, 495 
(1878); King, Mat. F.M.P., No. 12, 84; Ridley, F.M.P., 
I, 730; Corner, Wayside Trees of Malaya, p. 501; 
Syzygium papillosum (Duthie) Merr. & Perry in Mem. 
Amer. Acad. Arts & Sci., XVIII, 3, 157 (1939). (Fig. 
156). 

Not uncommon in lowland forest, often in fresh water 
swamp forest, from Perak to Singapore. 

Distrib: Borneo. 

A tall tree, base of trunk often with strongly arcuate 
and branched stilt roots; bark thickly papery flaky, bright 
orange rufous, bright green immediately below surface even 
in oldest trunks; inner bark pallid. Branchlets stout, terete, 
brown to dark brown, the youngest scurfy. Leaves: 
coriaceous, obovate oblong, or elliptic oblong, or oblong: 
lanceolate, up to c. 35 cm. X 15 cm., apex subacute or 
blunt, base slightly narrowed, cordate auriculate, subam- 
plexicaul; upper surface drying blackish brown, smooth,, 
not, or very sparsely punctate, lower surface brownish or 
reddish, glandular, sparsely scurfy when young; midrib' 
impressed above, prominent and rounded below; primary- 
nerves up to about 20 pairs, impressed or slightly raised, 
above and very slender, very prominent below, 1-3 cm. 
apart, arising almost at right angles to the midrib and 
curving up to a prominent looped intramarginal nerve c. 
3-10 mm. from leaf margin, a much fainter loop much 
nearer and usually hidden by the strongly recurved margin; 
reticulations faint or obscure above, lax and well marked 
below but much less prominent than primaries; petiole very 
short and thick, the leaves appearing sessile. 

Inflorescences panicled, several together, terminal or 
from the upper axils, shorter than leaves, reaching 15-18 
cm., but variable in length; peduncles, rachis and branchlets 
rather stout but thinner than twigs, more or less com¬ 
pressed, scurfy like the vegetative branchlets; branchlets 
ascending or divaricate; flowers sessile, fragrant, yellowish 
green or almost white, crowded in bracteate heads at the 
ends of the short ultimate branchlets, each flower subtended 
by two subpersistent lanceolate bracts c. 5 mm. long, with 
broader ovate bracts at the base of the head; calyx c. 1 cm. 
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long, funnel shaped or narrowly campanulate, slightly 
constricted below lobes, narrowed to a rather stout 
pseudostalk c. 5 mm. long, lobes 4, unequal, broadly 
triangular, blunt, c. 2-3 mm. tall, reflexed after anthesis; 
petals 4, free, quickly deciduous, orbicular, shortly clawed, 
•conspicuously veined, c. 6-7 mm. diam.; stamens numerous, 
up to c. 1-6 cm. long, filaments slender, subulate, anther 
oblong elliptic, less than 1 mm. long, with a brownish 
connective gland; style stouter than filaments, c. 1-3 cm. 
long; ovary 2-celled. Fruit globular, c. 2-5 cm. diam., 
pale green. 

A conspicuous and well marked species of lowland 
swampy forest, with its orange papery flaky bark, large 
almost sessile amplexicaul leaves and bracteate heads of 
flowers. 

24. Eugenia densiflora (Bl.) Miquel, Anal. Bot. Ind., I, 17 
(1850) ; DC., Prodr. Ill, 287 (1828) in syn.; Duthie in 
Hook, fil., F.B.I., II, 473; King, Mat. F.M.P., No. 12, 
84; Ridl., F.M.P., I, 728; Koord. & Valet., Atlas 
Baumart. Java, III, figs. 446, 447; Comer, Wayside 
Trees of Malaya, p. 497, fig. 168. Myrtus densiflora 
Bl., Bijdr., 1087 (1826). Jambosa densiflora DC., 
Prodr., Ill, 287 (1828) [De Candolle here publishes 
in synonymy “Eugenia densiflora Bl.” Whether this 
is to be regarded as an alternative name or whether it 
has no nomenclatorial standing is not clear. De 
Candolle does not quote Myrtus densiflora Bl., but he 
does give the page reference to the Bijdragen. It 
would appear that Miquel’s is the earliest valid transfer 
to Eugenia]. Syzygium pycnanthum Merr. & Perry in 
Mem. Amer. Acad. Arts & Sci., XVIII, 3, 168 (1939). 
(Fig. 13d). 

Common in lowland forest and on seashores from Penang 
and Trengganu to Singapore, and once recorded from forest at 
3,000 feet in Perak. 

Diet rib: Siam, Sumatra, Borneo, Java. 

A tree up to c. 16 metres tall, or shrubby. Bark rattier 
variable; trees in open—bark scaly in large thin angular 
pieces, not fissured or rugose, greyish pinkish brown, dark, 
inner bark pale pinkish brownish; trees in shade—bark 
smooth, entire, pinkish greyish, pale; young trees—bark 
thinly and finely papery flaky, scaling in small pieces, pale 
greyish white; inner bark green immediately below surface, 
then pinkish. Branchlets stout, terete or slightly com¬ 
pressed, with reddish or brownish striate or rather flaky 
bark. Leaves coriaceous, rather variable in shape and 
size, usually elliptic oblong, or ovate oblong or even 
lanceolate, up to c. 28 cm. X 10 cm., apex acuminate, base 
euneate or broad and narrowed abruptly to the petiole, 
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upper surface drying olivaceous, brown or reddish brown, 
usually closely and minutely punctate or glandular pustu¬ 
late, lower surface pale brown or reddish brown, more or 
less black gland dotted; midrib impressed above, prominent 
and rounded below; primary nerves up to c. 20 pairs, 
usually 1-2 cm. apart, slender but raised and distinct on 
both surfaces, ascending and curving gently up to a distinct 
looped intramarginal nerve which is sometimes as much as 
2 cm. from leaf margin but more usually 7-10 mm., with 
a slightly less marked but still distinct series of loops 3-4 
mm. from margin, and a third faint series very close to the 
margin; in some leaves there may be 4 intramarginal veins, 
but the two inner ones are nearly always present and dis¬ 
tinct ; secondaries and reticulations raised on both surfaces, 
distinct, but less prominent than primaries and easily dis¬ 
tinguishable from them; petiole usually rather stout, 
wrinkled, up to c. 1 cm. long. 

Panicles terminal, short and dense, up to c. 15 cm. 
across, usually almost sessile, but sometimes on peduncles 
c. 2 cm. long, much branched, the branchlets stout, more or 
less compressed, with wrinkled or striate brown or reddish 
bark; flowers sessile or shortly pedicellate, white or rose 
pink, up to c. 5 cm. across when expanded; calyx c. 1-5 cm. 
long, tube funnel shaped, tapered from below lobes, striate 
when dry, slightly narrowed at base into an obscure 
pseudostalk 1-2 mm. long; lobes 4, unequal, broad and 
rounded, the two inner larger with thin margins, c. 8-19 
mm. across and 5-7 mm. tall; petals 4, free, orbicular with 
broad base, c. 1-5 cm. diam., gland dotted; stamens 
numerous, up to c. 5 cm. long, filaments slender, flattened 
below, subulate above, anthers oblong, c. 1-5 mm. long, 
connective gland not visible; style c. 5 cm. long, a little 
stouter than filaments; ovary 2-celled, multiovulate. Fruit 
globose, c. 2-3 cm. diam., pinkish to purple, apical excava¬ 
tion shallow, c. 0-5-1 cm. diam., fringed with, the persistent 
enlarged erect sepals. 

E. densiflora Miq., var. angustifolia Ridl., F.M.P., I, 729 
(1922); Comer, Wayside Trees of Malaya, p. 497. 
E. Foxworthyi Ridl., F.M.P., I, 728 (1922) non Elmer 
(1912). E. Foxworthiana Ridl., F.M.P., V (Suppl.), 
308 (1925). Syzygium Foxworthianum (Ridl.) Merr. 
& Perry in Mem. Amer. Acad. Arts & Sci., XVIII, 3, 
16.8 (1939). 

Common on riverbanks in the lowlands in Patani, Upper 
Perak, Kelantan and Pahang. 

Distrib: Lower Siam, Borneo, Java (fide Ridley). 

Differs from the typical form in being a bushy small 
tree of river banks, with smaller narrower leaves with the 
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■venation less prominent, especially above, with usually only 
one intramarginal nerve which is much closer to the leaf 
margin; and in the laxer inflorescence with usually long 
pedicelled flowers. 

Fruit globular or more or less depressed globular, 
15-2 cm. diam., crowned by the erect very conspicuous 
calyx lobes as much as 6 mm. high; pericarp fleshy, soft, 
3-5 mm. thick, inner layer fibrous; seed c. 1 cm. diam., 
testa rather thin, closely adhering to the cotyledons; 
cotyledons side by side or oblique, dark coloured, slightly 
unequal, hypocotyle nearly central, plumule rather large and 
conspicuous, cotyledons sessile, the inner faces nearly plane 
except for a ridge and depression to one side of the plumule. 

25. Eugenia rhomboidea Ridl. in Journ. F.M.S. Mus., V, 33 

(1913-14); F.M.P.. I, 753. (Fig. 16a, b, c). 

Selangor: Gunong Mengkuang, 5,000 feet, Robinson s.n. 
(type collection). 

Leaf specimens collected on the summit of Gunong 

Belumut, Johore (Holttum J) may also be this species. 

Distrib: Endemic. 

A mountain shrub. Branchlets slender, terete or 
obscurely 4-angled with dark longitudinally wrinkled bark. 
Leaves rather thick, narrowly obovate or rhomboid, apex 
acuminate, often shortly and abruptly, base long narrowed 
on to petiole, 4 cm. X 1-5 cm. to 5 cm. X 3 cm.; upper 
surface drying brownish, somewhat polished, minutely 
punctate, lower surface paler, dull, copiously black dotted; 
midrib impressed above, not raised below except at base 
where it is slightly keeled; -primary nerves numerous and 
close together, slightly raised above but obscure, invisible 
or very obscure below; petiole up to c. 5 mm. long, wrinkled. 

Inflorescences terminal, panicled, up to c. 3 cm. long, 
with about 2 pairs of short branchlets, angled, bark dark 
and wrinkled. Flowers in threes at branchlet ends, sessile; 
calyx 9-10 mm. long, grey and wrinkled when dry, c. 5 mm. 
across mouth after anthesis, more or less funnel shaped, 
tapering to base without definite pseudostalk; lobes 4, small, 
broadly ovate triangular, c. 2-3 mm. across and 1 mm. tall; 
petals apparently 4, with one free and the others falling 
as a thick ealyptra, the free petal transversely oblong 
-orbicular, thick textured, a little more than 3 mm. across 
and 2 mm. tall; stamens many, up to c. 4-5 mm. long, 
■filaments subulate, stout at base, tapering upwards, anthers 
•transversely oblong; style very stout, c. 5 mm. long; ovary 
2-celled below, 3-celled above. Fruit unknown. 
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Distinct in this group in the small obovate or rhomboid 
leaves usually with the apex abruptly acuminate, and in 
the narrow rugose calyx with very small lobes, rather short 
stout stamens and the very stout short style. 



Fig. 16. a, b, c, E. rhomboidea; d, E. salietoides; e, E. selangorensis. 
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26. 


Eugenia salictoides Ridl. in Joum. Roy. As. Soc. Str. 
Br., LXVIII, 12 (1915); F.M.P., I, 728. (Fig. 16d). 


Pahang: Tahan nver banks, Ridley 2647, 16396; Sungai 
T ahan, SFN 20546 ( Holttum ), Comer s.n., Forest Dept. 
FldS 42944; Sungai Teku, Seimund s.n. 


Distrib: Endemic. 


A bush, bark smooth, pale grey or pale brown with 
dark irregular lines, creviced. Twigs terete, smooth, 
with brownish or greyish creviced bark. Leaves narrow 
lanceolate, coriaceous, willow-like, up to c. 12 cm. long and 
1 6 cm. wide, apex acuminate, blunt or subacute, base long 
tapered, petiole dark coloured, wrinkled, c. 5 mm. long; 
midrib impressed above, prominent and more or less keeled 
below; primary nerves up to c. 40 pairs, impressed above, 
faint and inconspicuous, elevate and very fine below, 2-3 
mm. apart, but irregular in spacing, meeting in a fine 
intramarginal nerve less than 1 mm. from leaf margin; 
secondaries and reticulations practically invisible above, the 
secondaries below difficult to distinguish from primaries, 
the reticulations a little fainter; upper surface drying 
almost black, minutely punctate, lower surface dark brown, 
sometimes minutely black punctate, sometimes more or less 
pustulate. 

Panicles terminal or from upper leaf axils, up to c. 
10 cm. long, peduncle slender, variable in length, usually 
c. 2-3 cm., bark often pustulate, branchlets slender, 1-2 cm. 
or sometimes longer, bearing at their apices 3 flowers, either 
all sessile or the outers on exceedingly short pedicels less 
than 1 mm. long, with very minute and obscure broad blunt 
bracts; mature flower buds narrowly pyriform, c. 1 cm. 
long, the opened calyx narrowly campanulate, gland dotted, 
tapering into a slender pseudostalk c. 3-5 mm. long, lobes 4, 
semi-orbicular, gland dotted, eventually reflexed, persistent; 
petals 4, free, gland dotted; stamens numerous, up to c. 
1-6 cm. long, style as long. 

Fruit globose, up to c. 1 cm. diam., crowned by a very 
short calyx rim and the persistent calyx lobes, pericarp 
almost black and finely longitudinally wrinkled when dry> 
thin; testa brownish, rather thick and pithy, stripping with 
pericarp; seed globose, c. 7-8 mm. diam., cotyledons nearly 
equal, pustulate, inner faces also pustulate, slightly concave; 
cotyledons sessile, attached to hypocotyle near periphery of 
seed, radicle and plumule small. 

A riverside bush which might almost be regarded as 
the extremest form of E. densifiora var. angustifolia. 
Easily recognised in this group by the very narrow leaves 
and long stamens. 
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27. Eugenia garcinifolia King, Mat. F.M.P., No. 12, 90 

(1901); Ridl., F.M.P., I, 730. Syzygium garcinifolium 

(King) Merr. & Perry in Mem. Amer. Acad. Arts & 

Sci., XVIII, 3, 167 (1939). (Fig. 17a). 

Perak: Larut, 300-500 feet, Kunstler 6 97U; Gopeng, 500-1,000 
feet, Kmistler A5£l. 

Johore: 3rd mile Mawai-Jemaluang road, SFN SH69 

(Comer ). 

Distwb. Sumatra, Borneo. 

A tree up to c. 30 m. tall with sharp thin spreading 
buttresses to c. 25 m.; bark light buff grey, rather 
lenticellate-pustular, scaly with oblong angular pieces, not 
fissured; inner bark pinkish brown, heart wood red brown. 



Fig. 17. a, E. garcinifolia; b, E. palembanica. 
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Twigs stout, angled, bark smooth, pale brown. Leaves 
thickly coriaceous, elliptic or elliptic oblong, with a tendency 
to be obovate, from c. 13 cm. X 5 cm. to 20 cm. X 10 cm., 
apex abruptly and shortly acute or acuminate, base nar¬ 
rowed, margins recurved when dry; upper surface drying 
greenish brown or pale brown, black dotted or glandular 
pustulate, lower surface dull, brownish or yellowish green, 
minutely gland dotted; midrib deeply impressed above, 
prominent below, longitudinally wrinkled; primary nerves 
up to c. 12 pairs, raised above, rather prominent below, 
ascending, curving up and interarching to form a looped 
sometimes rather irregular intramarginal nerve 5-10 mm. 
from leaf margin, with another quite distinct series of 
arches closer to the margin; secondaries and close 
reticulations raised above and below and very distinct, 
but distinguishable from primaries; petiole channelled 
above, drying black and wrinkled, 1-5-2-5 cm. long. 

Panicles terminal, c. 7 cm. long and about the same 
across, the rachis stout but thinner than twigs, strongly 
angled, striate; branchlets spreading, up to c. 2 cm. long, 
compressed and striate, pale brown or brown; flowers white, 
borne singly on stout pedicels 2-5 mm. long, bracts minute, 
subpersistent, broadly ovate triangular reflexed; calyx c. 
1-5 cm. long, narrowly cylindric campanulate, narrowed at 
base into an obscure very stout pseudostalk c. 2-3 mm. long; 
lobes 4, unequal, spreading, persistent, broad and rounded, 
the larger inner ones c. 7 mm. across at base and 4 mm. 
tall, with thin margins; petals 4, free, persisting until after 
flower is fully expanded, orbicular with a short broad oblong 
claw, c. 1 cm. diam., gland dotted; stamens numerous, up 
to c. 3 cm. long, filaments very slender, broadened at base, 
anthers narrowly oblong, 1 mm. long, connective gland 
inconspicuous; style much stouter than filaments and about 
the same length. 

Fruit (1 unripe) globular ovoid, c. 1 cm. diam., apical 
excavation 3-4 mm. diam., fringed by the 4 hardly enlarged 
erect sepals. 

A distinct species by reason of its large size, large 
thick leaves with well marked reticulation on both surfaces 
and the large flowers with narrow calyx tube. 

28. Eugenia selangorensis Ridl. in Joum. F.M.S. Mus., V, 

32 (1915) ; F.M.P., I, 730. (Fig. 16e). 

Selangob: Gunong Mengkuang, 5,000 feet, Robinson «.«. 
(type collection). 

A tree, (fide Ridley). Twigs stout, terete, bark 
brownish. Leaves very coriaceous, elliptic, up to e. 12 cm. 
X 6 cm., apex shortly and abruptly acuminate, deflexed, 
base narrowed, upper surface drying brownish, not 
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punctate, lower surface blackish, closely covered with very 
minute white glistening glands; midrib deeply impressed 
above, prominent below and more or less keeled; primary 
nerves 15-20 pairs, 3-7 mm. apart, fine and impressed 
above, slender and slightly elevate below, ascending and 
curving up to a slender intramarginal nerve 2-3 mm. from 
the recurved leaf margin, with a very obscure series of 
arches nearer the margin; secondaries almost as distinct as 
primaries, impressed above, elevate below, reticulations 
raised and just visible above, more distinct below, lax; 
petiole rather stout, c. 1 cm. long, the leaf blade decurrent 
upon it. 

Panicles terminal, c. 4 cm. long, sessile or on a very 
stout greyish peduncle c. 1 cm. long, branchlets short, very 
stout, compressed, bark grey, wrinkled and often pustulate; 
flowers sessile, in threes at ends of the secondary branchlets 
or on exceedingly short tertiary branchlets; calyx in mature 
bud c. 1 cm. long, broadly funnel shaped, narrowed to a 
short thick ribbed pseudostalk; lobes 4, very unequal, broad 
and rounded, the inner larger ones c. 6 mm. across and 
3 mm. tall; petals 4, free, transversely oblong ovate, c. 7 
mm. across and 4 mm. tall, persisting until after flower 
is fully open; stamens numerous, up to c. 1-5 cm. long, 
filaments slender, anthers ovate globose, c. 0-5 mm. long, 
connective gland small and inconspicuous; style stouter than 
filaments and shorter than them; ovary 2-celled. Fruit 
unknown. 

This species is known from only one collection and 
may be no more than a mountain variety of E. palembanica, 
differing in the somewhat narrower and thicker leaves and 
the much shorter inflorescence with much stouter branches, 
and a less well marked pseudostalk. 

There are in Herb. Singapore a few collections from 
elevations of 4,500-5,000 feet which seem to be intermediate 
between E. selangorensis and E. palembanica. These are: 

Perak : Gunong Bubu, 5,000 feet, Wray S907, 4,500 feet, 
Wray S908, 8’>14; Gunong Batu Puteh, 4,500 feet, 
Wray 415. 

Pahang: Pinetree Hill, Fraser Hill, 4,800 feet, SFN 8535 
(Burkill £ Holttum). 

29. Eugenia palembanica (Miq.) Merr. in Joum. Roy. As. 
Soc. Str. Br., LXXVII, 225 (1917); Corner, Wayside 
Trees of Malaya, p. 500, fig. 168. Syzygium palem- 
banicum Miq.,^Fl. Ind. Bat., Suppl. I, 813 (1860). 
Eugenia lepidocarpa Kurz in Journ. As. Soc. Beng., 
XLVI, ii, 68 (1877); Duthie in Hook, fil., F.B.I., II, 
476; King, Mat. F.M.P., No. 12, 89; Ridl., F.M.P., I, 
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730; Wall. Cat. 3618, nom. nud. E. grandis var. 
lepidocarpa Kurz., For. FI. Burma, I, 490 (1877). 
(Fig. 17b). 

Common in lowland forest, up to about 2,000 feet, and on 
sandy seashores from Trengganu to Singapore, but not recorded 
from Perak or further north on the west coast. 

Distrib: Burma, Sumatra, Borneo. 

A tree up to c. 15 m. tall; usually without buttresses 
or stilt roots; bark dull rufous fawn or pinkish brown, 
finely reticulately fissured with elongate meshes, not or 
scarcely flaky; inner bark fairly thick, stripping easily, deep 
purple brown. Twigs usually rather stout, terete, with 
smooth or slightly flaky greyish or brownish bark. 
Leaves coriaceous, ovate oblong, elliptic, elliptic oblong, 
occasionally more or less ovate, occasionally lanceolate, 
rarely obovate oblong, from c. 7 cm. X 3 cm. to 17 cm. 
X 11 cm., apex blunt or subacute or with a short abrupt 
point, base cuneate, or rounded and abruptly and shortly 
narrowed on to petiole; upper surface somewhat polished, 
drying olivaceous brown to black, usually very minutely and 
closely punctate, lower surface dull, usually darker than 
the upper, closely covered with yery minute whitish 
glistening scale-like glands; midrib deeply impressed above, 
prominent below, rounded or more or less keeled; primary 
net ves c. 10-17 pairs, usually 1-1-5 cm. apart, fine on the 
upper surface and usually slightly elevate, occasionally 
lightly impressed, raised below and usually quite distinct, 
ascending, running straight or curving gently up to an 
intramarginal nerve 2-3 mm. from leaf margin; secondaries 
and reticulations raised above or almost or quite invisible, 
the secondaries below usually raised and distinct but less 
prominent than the primaries, the reticulations raised and 
visible or obscure or invisible; petiole up to c. 1-5 cm. long. 

Panicles terminal or rarely from upper axils, often 
clustered, usually shorter than leaves; branchlets numerous, 
spreading or ascending, rather stout, compressed and angled 
with blackish striate and wrinkled bark; flowers sessile or 
occasionally very shortly pedicellate, clustered at apices of 
branchlets, fragrant, calyx pale green, petals and stamens 
white, disc pale brownish yellow, e. 3 cm. across when fully 
expanded; calyx c. 1 cm. long, globose elavate in bud, more 
or less campanulate after anthesis, rather suddenly nar¬ 
rowed to a distinct rather stout pseudostalk 2-3 mm. long, 
the tube from a little below lobes to base of pseudostalk 
distinctly ribbed when dry; lobes 4, unequal, not persistent, 
"transversely oblong ovate, c. 3-4 mm. across and 2 mm. tall; 
petals 4, free, persisting until after anthesis, semiorbicular, 
c. 5 mm. diam., rather thick textured with thin margins; 
stamens numerous, up to c. 1-5 cm. long, filaments slender, 
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subulate, anthers broadly ovate, c. 0-7 mm. long, connective 
gland small, brownish; style stouter than filaments, c. 1-3 cm. 
long; ovary 2-celled, multiovulate. Fruit c. 2 cm. diam., 
globose, sharply vertically ribbed when dry, crowned by the 
cupular calyx rim. 

Related to E. grandis but leaves usually smaller with 
less prominent venation, flowers smaller and more abruptly 
narrowed at base, calyx ribbed, fruit smaller, vertically 
ribbed and with a prominent cupular calyx rim. 

30. Eugenia grandis Wight, Ill., II, 17 (1841); King, Mat. 
F.M.P., No. 12, 96; Gagnep. in FI. Gen. Indo-Ch., II, 
826; Ridl., F.M.P., I, 729; Corner, Wayside Trees of 
Malaya, p. 498, pi. 148,149, fig. 168. Syzygium grande 
(Wight) Walp., Repert., II, 180 (1843); Merr. & Perry 
in Mem. Amer. Acad. Arts & Sci., XVIII, 3, 176. (Fig. 
18a). 

Wild only on sandy and rocky seacoasts. Much planted 
inland as a roadside tree. 

Distrib: Burma, Indo-China, Siam, Borneo. 

A big tree, up.to c. 30 metres tall; bark greyish buff 
or pinkish, rough, shallowly fissured, somewhat flaky in 
big trees; inner bark pale pink to dark reddish, pale yellow 
near surface. Twigs rather slender, terete, brownish or 
greyish with smooth or slightly flaky bark. Leaves 
coriaceous, elliptic, elliptic oblong, ovate elliptic or ovate 
rotund, up to c. 25 cm. X 12 cm. or more in saplings, usually 
smaller, apex more or less shortly acuminate and deflexed, 
or blunt, base cuneate, or broad and narrowed abruptly on 
to petiole; upper surface shining in life, minutely glandular 
punctate, slightly bullate, drying olivaceous to blackish, 
lower paler in life, dull, with a close covering of very minute 
pale glistening scaly glands as in E. palembanica, drying 
dark brown or reddish, the glands then almost invisible; 
midrib impressed above, elevate below and longitudinally 
wrinkled; primary nerves up to c. 14 pairs in large leaves, 
usually 1-2 cm. apart, usually elevate and slender above, 
elevate below and slightly ascending, nearly straight or very 
slightly curved up to an intramarginal nerve 3-6 mm. from 
leaf margin with often a fainter loop very close to the 
margin; secondaries and reticulations usually raised on 
both surfaces and distinct, but less prominent than 
primaries; petiole channelled above, drying black, up to 
c. 2 cm. long. 

Panicles terminal or from uppermost axils, often 
clustered, up to c. 14 cm. long, pedunculate or nearly 
sessile, rachis and spreading branchlets more slender than 
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Tig. 18. a, E. grandis; b, E. pachyphylla; c, E. atronenria (small 
leaf); d, E. MiMni. 
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twigs, compressed, drying dark brown or black; flowers c. 
2 5-3 cm. across when expanded, fragrant, calyx pale yellow 
green, petals and stamens white, disc yellow, in threes at 
branchlet ends, sessile or pedicellate, the outer two flowers 
of the triads usually sessile or occasionally very shortly 
pedicellate, the centre flower sometimes on a pedicel as much 
as 4 mm. long, sometimes sessile; calyx c. 1-2 cm long, 
narrowly campanulate, c. 6-7 mm. across apex before 
expansion, very slightly constricted below lobes and tapering 
to a short not very distinctly marked pseudostalk c. 2 mm. 
long, which is more evident in the dried flower; tube nearly 
smooth; lobes 4, very unequal, subpersistent, the two outer 
very short and broad, 1-2 mm. tall, the two inner petaloid, 
orbicular, concave, thinner, gland dotted, c. 5 mm. diam; 
petals 4, white tinged pale green, more or less orbicular, 
c. 5 mm. diam., reflexed after anthesis; stamens numerous, 
filaments slender, subulate, up to c. 1-5 cm. long, anthers 
ovate oblong, or broadly oblong, c. 0-6-0-7 mm. long, con¬ 
nective gland very small and inconspicuous; ovary 2-celled, 
multiovulate. 

Fruit more or less globular, often a little compressed 
laterally, or elliptic or elliptic oblong, more or less asym¬ 
metric, up to c. 4 cm. X 3 cm., green when ripe with very 
faint narrow longitudinal stripes of slightly darker green; 
apical umbilicus deep, 8-9 mm. diam., fringed with remains 
of calyx tube and occasionally the calyx lobes, style base 
persistent; pericarp pithy-leathery, white, c. 3 mm. thick, 
slightly sweet; seed globose or compressed, up to c. 2-5 cm. 
diam., testa thick, crustaceous, not easily removed from 
cotyledons, e. 1 mm. thick; cotyledons nearly equal, very 
pale green with minute slightly darker dots, inner faces 
more or less plane, attached to hypocotyle c. 5 mm. from 
periphery of seed, sessile. Germination hypogeal. 

A large fruited form has been found in Government 
House Domain, Singapore. Its fruits are elliptic to obovoid, 
pale green to medium green with faint longitudinal narrow 
lines of darker green, up to c. 5 cm. X 3-5 cm., pericarp 
white, pithy, slightly juicy, sweet, edible, c. 5 mm. thick, 
increasing to c. 10 mm. at apex and base of fruit, not so 
tough as in the ordinary form; apical umbilicus 7-10 mm. 
diam., deep, fringed with the remains of the calyx lobes and 
bearing style base; seed 1, more or less conforming to shape 
of fruit, c. 2-5 X 2 cm., testa pale brown, thick, crustaceous, 
closely adhering to cotyledons; cotyledons sessile, super¬ 
posed, one inner face concave, the other convex, surfaces 
very pale yellow, pink tinged. 
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81. Eugenia pachyphylla Kurz in Journ. As. Soc. Beng., 
XLII, ii, 332 (1874); Duthie in Hook. fil., F.B.I., II, 
477; King, Mat. F.M.P., No. 12, 89; Ridl., F.M.P., I, 
733; Comer, Wayside Trees of Malaya, p. 500, fig. 168. 
Syzygium pachyphyllum (Kurz) Merr. & Perry in 
Mem. Amer. Acad. Arts & Sci., XVIII, 3, 168 (1939). 
(Fig. 186). 

Not uncommon in lowland forest from Kedah and Kelantan 
to Singapore, and often in ricefields in the north of the 
Peninsula. 

Distrib: Burma, Siam, Borneo. 

A tree up to c. 13 m. tall; bark rather rugose and 
tesselately flaky (description from trees in open), pale 
pinkish grey; inner bark pale pinkish fawn, thick. Twigs 
rather stout, terete, with pale yellow or pale brownish . 
polished bark. Leaves coriaceous, obovate to oblong 
obovate or oblanceolate, apex apiculate or shortly and 
abruptly acuminate or shortly and bluntly acute, base 
cuneate and narrowed on to petiole, from c. 6 cm. X 2 cm. 
to 16 cm. X 8 cm.; upper surface drying olivaceous brown 
to blackish brown, very minutely punctate, lower surface 
pale brown to reddish brown, with darker pustulate glands; 
midrib impressed above, prominent below; primary nerves 
up to c. 15 pairs, spreading-ascending, meeting in a rather 
faint looped intramarginal nerve 1-3 mm. from leaf margin, 
obscure and slightly raised above, slender below but 
distinct; secondaries and reticulations obscure above, faint 
below; petiole drying black, usually less than 1 cm. long. 

Inflorescences terminal or from upper axils, usually 
paniculate, sometimes racemose, usually clustered, up to c. 
17 cm. long but usually c. 7 cm., usually pedunculate, the 
rachis sometimes elongate, up to 13 cm. long without 
branchlets; peduncle, rachis and branchlets more or less 
4-angled or compressed with brownish or blackish striate 
bark; floivers white, sessile, usually in threes at apices of 
branchlets, buds globose clavate c. 1 cm. long; calyx after 
expansion c. 1 cm. long, c. 1*5 cm. across mouth and lobes, 
broadly funnel shaped, tapering from below the lobes to a 
broad rounded base, the tube gland dotted and with 
conspicuous longitudinal rounded ridges; lobes 4, spreading 
after anthesis, broadly triangular rounded, c. 5-6 mm. 
across at base and 3 mm. tall; petals 4, free, quickly 
deciduous, suborbicular; stamens numerous, c. 1-5 cm. long, 
anthers ovate oblong, c. 0-8 mm. long, connective gland 
present; style stout at base, tapering upwards and slender 
above, c. 1-7 cm. long; ovary 2-celled, multiovulate. 

Fruit obovoid or oblong-obovoid with flattened apex, 
c. 2-5 cm. long and 2 cm. across, smooth with a few shallow 
vertical ridges, pericarp pulpy, about 5 mm. thick at thickest 
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point; apex with shallow dark coloured depression bearing 
remains of style and on its margin the fleshy incurved, 
enlarged calyx lobes; seeds one or two, if two hemispherical, 
if one, more or less globose, c. 1-2-1-4 cm. diam., the testa 
adhering closely to cotyledons; cotyledons nearly equal, 
attached to hypocotyle near middle of inner faces, shortly 
stalked; hypocotyle stout, reaching periphery of seed. 

32. Eugenia atronervia Henderson in Gardens’ Bulletin, 

Singapore, XI, 299, fig. 1 (1947). (Fig. 18c). 

Johore: Sungai Kayu Ara, Mawai-Jemaluang road, at low 
elevations in dry Dryobalanops forest, SFN 2>>828 
(Comer ); 2nd mile, Mawai-Jemaluang road. Comer s.n. 
Known only from these collections. 

A tree 10-12 m. tall, 10 cm. diam. 2 m. from ground, 
with low flattened stilt roots. Bark dull rufous fawn, 
smooth, entire, becoming slightly creviced, not pustulate or 
flaky; inner bark dull madder brown or purplish brown, 
wood dull reddish brown. Twigs very stout, rounded or 
somewhat flattened, not angled, bark black or brown, 
smooth or somewhat ridged, not flaky. Leaves large, 
narrowly elliptic, or oblong elliptic or oblong lanceolate, up 
to c. 36 cm. long and 16 cm. broad, apex shortly and 
abruptly acuminate, base shortly narrowed and more or 
less decurrent on petiole; upper surface drying dull fuscous 
brown, lower surface a warm red brown; primary nerves 
c. 17-21 pairs, somewhat raised above and quite conspicuous 
as are the reticulations, strongly raised and black below, 
the lax reticulations also raised and evident, but much less 
conspicuous than the primaries; secondaries few to none; 
primaries nearly straight or gently curving up to a slightly 
looped, well marked intramarginal nerve c. 3 mm. from leaf 
margin; petiole very stout, widely channelled above, drying 
black, c. 2 cm. long. 

Inflorescence terminal, from 2-5-5 cm. long, stout, the 
largest with a 4-angled peduncle c. 2 cm. long, with two 
pairs of stout branchlets, the lower pair 7-8 mm. long, 
each with 3 terminal flowers, the upper pair distant from 
the lower by 2-5 cm., each c. 2 mm. long with three flowers 
each, inflorescence axis produced 5 mm. above upper 
branchlets and bearing 4 flowers; other inflorescences much 
shorter, c. 2 cm. long, with one pair of very short stout 
branchlets each with 3 flowers, and 3 terminal flowers. 
Flowers sessile, buds more or less obovoid, calyx campanu- 
late or obconic, rather abruptly narrowed into a very short 
stout pseudostalk, c. 1-8 cm. long, flower c. 2 cm. across 
when expanded; calyx lobes 4, persistent, broad, rounded, 
c. 5 mm. long and 6-7 mm. broad; petals free, not quickly 
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deciduous, of same shape and size as sepals but thinner in 
texture; stamens c. 1 cm. long; style c. 1-5 cm. long; ovary 
2-celled, multiovulate. 

Fruit more or less depressed globose, up to c. 4 cm. 
diam., apex with a rather deep excavation c. 5 mm. diam., 
fringed by the very short (c. 1 mm. tall) remains of calyx 
tube, bearing withered stamens; surface of fruit nearly 
black, corrugate with broken shallow vertical ridges and 
furrows, smooth in places; pericarp probably pulpy or 
fleshy, up to c. 6 mm. thick; seed 1, transversely oblong 
globose, c. 2-7 cm. across, testa very thick, adhering closely 
to cotyledons; cotyledons side by side, nearly equal, outer 
surface finely rugulose, inner faces conspicuously glandular 
pustulate, nearly plane with a shallow wide depression, 
sessile, plumule and radicle rather small, attached near 
periphery of seed. 

This species is characterised by its large leaves, short 
inflorescences and large flowers. It is probably allied to 
E. Dyeriana King and E. Hemsleyana King, but differs from 
both in the much larger leaves, shorter inflorescence and 
much larger flowers. It may also be allied to E. pergamen- 
tacea King but differs from that species in its larger flowers 
and by the nerves not Being impressed on the upper surface 
of the leaf. 

33. Eugenia Millsii Henderson in Gardens’ Bulletin, 

Singapore, XI, 301, fig. 2 (1947). (Fig. 18 d). 

Kedah: Sungai Terap, near Selama, in forest on riverbank at 
low altitnde, SFN $5481 ( Henderson ). 

Known only from one collection. 

A tree c. 14-17 m. tall, diam. c. 45 cm. at 2 m. from 
ground, trunk fluted up to c. 2 m. from ground. Bark 
smooth with irregular surface cracks, brownish grey. 
Twigs terete, stout, bark greyish white or pale brown, 
smooth, somewhat polished. Leaves coriaceous, elliptic or 
oblong elliptic, up to c. 15 cm. long and 6 cm. broad, base 
cuneate, apex shortly and bluntly acute, or sometimes more 
or less acuminate, drying dull brown or cinereous above, 
dull warm brown below, both surfaces minutely punctate; 
petiole pale coloured, 5-10 mm. long; midrib impressed 
above, raised below; primary nerves 5-10 pairs, visible but 
not conspicuous above, very slightly raised and very slightly 
channelled, raised below and more or less conspicuous, the 
second or third pair from the base initiating a conspicuous 
intramarginal nerve 5-8 mm. from the leaf margin, the 
basal one or two pairs running up in a fainter intramarginal 
c. 1-3 mm. from margin; secondaries a little finer and less 
conspicuous than primaries, reticulations practically in¬ 
visible when dry; petiole 5 mm. or less long, pale. 
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Inflorescences terminal or from upper axils, of fascicled 
panicles not exceeding c. 7-8 cm. long, peduncles stout with 
pale bark, more or less 4-angled and striate. Flowers 
white, in threes at ends of branchlets, the centre flower of 
the triads sessile, the two outers on very short stout 
pedicels; calyx tube campanulate, c. 4 mm. long and slightly 
less across base of lobes, slightly contracted just below lobes, 
narrowed to a stout pseudostalk less than 1 mm. long; 
lobes 4, semiorbicular, persistent, c. 4 mm. tall and 5 mm. 
wide; petals 4, persistent for some time after the flower is 
fully open, orbicular, 6 mm. tall and 6-5 mm. wide, free; 
stamens numerous, longest filaments c. 10 mm. long, anthers 
oblong or broadly elliptic, 0-5-0-6 mm. long; ovary 2-celled 
with many ovules; fruit unknown. 

Possibly allied to E. densiflora var. angustifolia but 
differing in being a fair sized tree, not a bush, with flowers 
which are smaller and of a different colour. The venation 
also differs considerably. 

34. Eugenia kemamanensis Henderson in Gardens’ 

Bulletin, Singapore, XI, 303, fig. 3 (1947). (Fig. 

19a). 

Kemaman: Ulu Ayam, Kajang, c. 500 feet, in forest, SFN 
30352 (Comer). 

Known only from one collection. 

A tree c. 8-9 m. tall, bark silvery grey, even, entire; 
inner bark pale pink, green below surface, wood pale buff. 
Twigs terete, with smooth or somewhat striate bark, pale 
silvery grey when dry. Leaves elliptic to elliptic lanceolate, 
sometimes more or less obovate, apex bluntly acute or 
shortly bluntly acuminate, narrowed to a rounded or 
truncate base, up to 18-19 cm. long and 8-9 cm. "broad; 
drying pale brown on both surfaces, the upper surface 
usually rather darker than the lower, both surfaces minutely 
rugose when dry; midrib deeply impressed above, strongly 
elevate below; primary nerves distant, c. 9-11 pairs, fine 
and sunk above, raised below, slender but conspicuous, 
meeting in a well marked looped intramarginal nerve c. 
0-5-1 cm. from leaf margin, with a much fainter intra¬ 
marginal much nearer the margin; reticulations very faint 
or invisible above, very fine and lax below; petiole pale, 
rather stout, c. 5 mm. long. 

Inflorescences from below leaves or on side twigs, 
practically sessile, c. 4 cm. long, rachis slender, 4-angled or 
compressed, with a few distant slender branchlets up to c. 
2 cm. long, terminated by flowers in threes; pedicels not 
exceeding 2 mm. long. Flower buds c. 4-6 mm. long, 
obconic, tapering to a short pseudostalk; calyx lobes 4, 
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broad, rounded, concave, c. 4-5 mm. broad and 3 mm. tall., 
petals 4, falling as a calyptra, but separable, similar in 
shape to calyx lobes but slightly larger and thinner in 
texture; stamens c. 4 mm. long; style c. 4-5 mm. long. 

Fruit globose to depressed globose, up to 2-3 cm. diam., 
calyx rim very wide, c. 1-4 cm. diam., apex of fruit not 
excavate but slightly convex with more or less persistent, 
widely separated remains of calyx lobes; pericarp fleshy, 
testa brownish; cotyledons side by side, nearly equal, 
opposing faces nearly plane, except for a narrow radial 
ridge on one fitting into a corresponding groove on the 
other, shortly broadly stalked. 

Very little material of this species is known, but it 
appears to be sufficiently distinct and not closely related to 
any other Malayan species. 

35. Eugenia cordifoliata Ridl. in Joum. Roy. As. Soc. Str. 
Br., LXXIX, 66 (1918); F.M.P., I, 736. E. Swetten- 
hamiana King, Mat. F.M.P., No. 12, 126 (1901), 
quoad specimina Scortechiniana. 

Perak: sine loc., Scortechini s.n. (type collection). 

Known only from the above collection. See note under 
E. Swettenhamiana. 

? A tree. Branches terete, pale. Leaves elliptic, mem¬ 
branous, c. 10 cm. X 3-5-4 cm., apex bluntly acuminate, 
narrowed to a rounded subcordate almost peltate base, 
upper surface diying blackish, lower paler; primary nerves 
c. 18 pairs, obscure above, slightly elevate below, meeting 
in an intramarginal nerve; petiole short, stout, less than 
5 mm. long. 

Panicles terminal, lax, c. 15 cm. long on a peduncle 
c. 5 cm. long, branchlets angled, up to c. 7-5 cm. long; 
flowers in threes at branchlet ends; buds pyriform, 
narrowed to a slender pseudostalk, calyx lobes ovate. Fruit 
unknown, (ex Ridley). 

36. Eugenia subdecussata Duthie in Hook, fil., F.B.I., II, 
491 (1878); King, Mat. F.M.P., No. 12, 121, inch var. 
colorata King; Ridl., F.M.P., I, 752; Comer, Wayside 
Trees of Malaya, p. 503, fig. 168. E. colorata Duthie, 
loc., cit., 492. Syzygium subdecussatum Wall. Cat., 
nom. nud. (Fig. 196). 

Common in lowland forest from Penang to Singapore, 
mostly to the west of the Main Range, but also on the rocky 
shores and islands of the east coast. 

Distrib: Sumatra. 

A tree up to c. 24 m. tall, trunk slightly fluted at base 
or not; bark smooth, becoming rather finely and closely 
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reticulately creviced or Assured, not scaly rugose or pustu¬ 
late, pinkish brown, often with greyish bloom; inner bark 
thick, pale pinkish brown to reddish buff. Twigs slender, 
terete, compressed below nodes, with brownish or greyish 
smooth or slightly Aaky bark. Leaves thickly coriaceous, 
elliptic or oblong elliptic, sometimes elliptic ovate or elliptic 
obovate, from c. 5 cm. X 2 cm. to c. 15 cm. X 7 cm., apex 
acute, or acuminate, often very shortly and abruptly so, 
sometimes rounded, base more or less narrowed and more 
or less cordate, occasionally cuneate; upper surface polished, 
drying brown to blackish brown, minutely punctate, lower 
surface dull, drying brown to reddish brown, closely 
pustulate glandular with minute pale scale-like glands; 
midrib impressed above, prominent below and more or less 
keeled or longitudinally wrinkled; primary nerves up to 
c. 15 pairs, c. 0-5-1 cm. apart, usually spreading ascending 
and meeting a fine intramarginal nerve 1-3 mm. from leaf 
margin, slightly elevate and very slender on both surfaces 
but more distinct below, the secondaries below often as 
distinct as primaries, the reticulations when visible almost 
as distinct as secondaries; petiole less than 5 mm. long, the 
leaves often subsessile. 

Panicles terminal or occasionally from upper axils, up 
to c. 10 cm. long, often clustered, usually pedunculate, 
peduncles from less than 1 cm. long to c. 5-5 cm., the 
peduncle, rachis and branchlets rather slender, much com¬ 
pressed, with dark striate bark, lower branchlets ascending, 
2-4 cm. long, the upper ones spreading, shorter; flowers 
white, calyx green often Aushed purple at apex, clustered 
at ends of branchlets or on very short tertiary branchlets, 
buds clavate, c. 6 mm. long; calyx funnel shaped, c. 5 mm. 
long, c. 3 mm. across mouth, narrowed to a rather stout 
pseudostalk c. 3 mm. long, lobes 5, obscure, very shortly and 
broadly triangular; petals calyptrate; stamens numerous, 
Alaments slender, up to c. 3-5 mm. long, anthers broadly 
ovate, c. 0-4 mm. long, connective gland rather conspicuous; 
style very stout, c. 3-5 mm. long; ovary 2-celled. 

Fruit globose or pyriform up to c. 2-5 cm. diam., 
smooth, green Aushed dull red pink on one side when ripe, 
apical umbilicus narrow and deep, c. 3-4 mm. diam., without 
calyx tube but fringed with remains of calyx lobes; pericarp 
thin, sweetish, 2-3 mm. thick; seed 1, more or less globose, 
testa very thick and pithy, closely adhering to the coty¬ 
ledons; cotyledons equal, side by side, creamy pale brown, 
slightly rugose and conspicuously gland dotted, inner faces 
slightly concave, gland dotted, attached centrally to the 
hypocotyle by very short broad stalks. 
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E. subdecussata Duthie var. montana King, Mat. F.M.P., 

No. 12, 191 (1901). (Fig. 19c, d). 

Common in mountain forest on the Main Range and 
recorded also from Kedah Peak and Gunong Sagi in Kelantan. 

This variety differs from the typical form in having a 
more or less shrubby habit and smaller and broader and 
blunter leaves. The leaves, however, vary considerably, 
from almost rotund, obtuse at apex and cordate at base, 
to oblong elliptic or obovate with a short blunt point and 
rounded or cuneate at base. In view of the great variation 
in leaf form in both the typical and varietal forms and 
also of the fact that the typical form is by no means confined 
to the lowlands, it seems probable that var. montana is 
hardly worth keeping up. 

As King points out, Syzygium apodum Miq., FI. Ind. 
Bat. Suppl. I, 312 (1860) is very close to E. subdecussata . 
I have seen a sheet of what is probably the type collection 
(leg. Teysmann, Sumatra ad littora Siboga) preserved in 
Herb. Calcutta. This differs from E. subdecussata in the 
blunter leaves with more pronounced recurved margins, the 
polished yellow paler branches and the slightly thicker 
inflorescence branchlets. Typical E. subdecussata is known 
from Sumatra, and further collections and collections of 
fruit may show that S. apodum is distinct. If it is regarded 
as conspecific with E. subdecussata , Miquel’s specific epithet 
will take precedence over Duthie’s, for Syzygium subdecus- 
satum Wall, is a nomen nudum not validated until 1878. 

37. Eugenia viridescens Iiidl. in Joum. Linn. Soc., 

XXXVIII, 308 (1908); F.M.P., I, 752. (Fig. 19e). 

Pahang: "Gunong Tahan, Ridley r 16031, 5,0Q0 feet, Wray & 
Robinson 5338 (type collection), Wray’s Camp, Ridley 
16275, Seat Point, 5,460 feet, FMS Mus. 1S1S0 ( Kloss ), 
Padang, Comer s.n. 

Known only from Gunong Tahan. 

A shrub. Leaves on youngest shoots elliptic or nar¬ 
rowly obovate, narrowed to both ends, apex abruptly 
acuminate or apiculate; older leaves oblong elliptic or 
obovate, reaching c. 9 cm. X 6 cm., apex rounded, shortly 
apiculate or retuse, base rounded or narrowed, nearly 
sessile; midrib narrowly channelled above, bold and keeled 
below; primary nerves up to c. 15 pairs, faint and slightly 
raised above, faint below, slender, raised, c. 5 mm. apart, 
joining an intramarginal nerve which is usually hidden by 
the strongly revolute leaf margin, secondaries and reticula¬ 
tions faint above, secondaries below almost indistinguishable 
from primaries, reticulations invisible or very faint; upper 
surface more or less polished, olive green to dark brown 
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when dry, sometimes pustulate, often gland pitted, lower 
surface dull, pale brownish to dark brown, usually black 
dotted. 

Panicles terminal, dense, up to c. 5 cm. long, peduncle 
short or almost none, branchlets rather slender, the lower 
ones up to c. 3 cm. long, the upper shorter, more or less 
angled with striate bark; flowers crowded, calyx tube c. 
4 mm. long, campanulate, narrowed to a short stout 
pseudostalk c. 1 mm. long, the centre flower of the groups 
of three with a slightly longer and more slender pseudostalk 
than the outer two; calyx lobes broad and shallow but 
distinct; petals falling in a calyptra; stamens short, c. 1-5 
mm. long, filaments broad at base and tapering upwards, 
connective gland small and inconspicuous; style short, stout. 
Fruit unknown. 

38. Eugenia Wrayi King, Mat. F.M.P., No. 12, 119 (1901); 

Ridl., F.M.P., I, 753. (Fig. 20a). 

Perak: Ulu Batang Padang, 4,900 feet, Wray 1504 (syn- 
type); Gunong Bubu, 5,000 feet, Wray 3850 (syntype); 
Gunong Korbu, 5,000 feet, Hawiff 3915 ( Ridley’s no. 
16306), 5,500 feet, Forest Dept. FMS 31447. 

Selangor : Gunong Mengkuang, 5,000 feet, Robinson s.n. 

Pahang: Padang, Gunong Tahan, c. 5,500 feet, Seimund 358; 
Gunong Batu Brinchang, 6,700 feet, SFN 2S5S6 (Hen¬ 
derson), Forest Dept. FMS 36518; summit of Gunong Irau, 
Forest Dept. FMS 36552, 36569; Cameron Highlands, 
Forest Dept. FMS 23886, 25941 ; Gunong Benom, 6,900 feet. 
Forest Dept. FMS 22335. '■ 

Distrib: Endemic. 

A shrub or small tree. Youngest twigs 4-angled, dark 
brown, smooth, older twigs terete with rough greyish bark. 
Leaves thickly coriaceous, broadly elliptic or elliptic ovate 
or elliptic obovate to subrotund, up to c. 5 cm. X 3-5 cm., 
apex obtuse or retuse or with a very short blunt point, 
base round, sometimes subcordate, sometimes more or less 
narrowed; upper surface drying brown to blackish brown, 
punctate, lower surface paler, reddish brown, black gland 
dotted; midrib impressed above, broad and hardly elevate 
below; primary nerves numerous and hardly distinguishable 
from secondaries and reticulations, ascending to an obscure 
intramarginal nerve close to the leaf margin; venation 
above often obscure or invisible, sometimes slightly raised, 
raised and distinct below, the veins broad and closely 
reticulate; petiole less than 5 mm. long drying dark. 

Panicles terminal, short and compact, almost hidden by 
the leaves, up to c. 2 cm. long and as much across, sessile 
or shortly pedunculate, branchlets very short and stout, 
crowded, more or less 4-angled; flowers greenish, sessile, 
usually in threes at branchlet apices, buds shortly globose 
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Pig. 20. a, E. Wrayi; b, E. inasensis; c, d, E. pahangensis; e, 
E. tahanensie. 
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clavate; calyx tube funnel shaped, c. 5 mm. long, gradually- 
narrowed to base, slightly ridged, gland dotted, the pseu¬ 
dostalk not distinctly marked off; lobes 5, subpersistent, 
broadly oblong rounded, gland dotted, c. 1*7 mm. across and 
1 mm. tall; petals free (perhaps falling in a very loose 
calyptra), orbicular, 2-2*5 mm. diam.; stamens numerous, 
variable in length, reaching c. 5*5 mm., filaments rather 
stout, subulate, anthers ovate oblong, c. 0*5 mm. long, 
connective gland rather large; style rather stouter than 
filaments, c. 6 mm. long. 

Young fruit globular, crowned by the conspicuous calyx 
rim and enlarged sepals, the latter disappearing before the 
fruit ripens. Ripe fruit more or less globose or oblong 
globose, c. 1 cm. diam., crowned by the short calyx rim, 
black or blackish brown when dry and wrinkled; pericarp 
in boiled up fruits smooth, rather thick; seed 1, c. 0*75 cm. 
diam., testa thick, brown, cotyledons nearly equal, inner 
faces nearly plane, attached to hypocotyle near their centres 
by short broad stalks. 

39. Eugenia inasensis King, Mat. F.M.P., I, No. 12, 120 

(1901); Ridl., F.M.P., I, 751. (Fig. 206). 

Perak: Gunong Inas, 5,000 feet, Wray 4144, 4150, 4154. 

Known only from these collections. 

A small tree. Twigs rather stout, terete, compressed 
below nodes, bark nearly smooth, yellowish. Leaves 
coriaceous, elliptic, or broadly elliptic oblong, sometimes 
slightly obovate, from c. 5 cm. X 2 cm. to 10 cm. X 5*5 cm., 
apex shortly and abruptly acuminate, base tapered and 
decurrent on petiole; upper surface more or less polished, 
drying yellowish brown to blackish brown, closely and 
minutely punctate, lower surface dull, brownish; midrib 
impressed above, bold below; primary nerves numerous, 
slightly raised and inconspicuous on both surfaces, reticula¬ 
tions not visible; petiole channelled above, drying black and 
wrinkled, up to c. 1 cm. long. 

Panicles terminal or from uppermost axils, solitary or 
clustered, up to c. 4 cm. long, peduncles up to c. 1*5 cm. long, 
branchlets short, spreading, 2-3 pairs, they and the peduncle 
rather stout, but thinner than twigs, 4-angled or com¬ 
pressed, with blackish striate bark; flowers white, sessile, 
in threes at branchlet ends, buds obovoid, 6-7 mm. long; 
calyx after expansion funnel shaped, tapering to base 
without a distinctly marked pseudostalk, c. 5 mm. long and 
4 mm. across mouth; lobes 5, unequal, inconspicuous, the 
largest transversely oblong ovate c. 2 mm. across and 1 mm. 
tall; petals falling in a calyptra c. 4*5 mm. diam., more or 
less agglutinated; stamens numerous, variable in length. 
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up to c. 5-5 mm. long, the filaments subulate, stout at base 
and tapering upwards, anthers ovate oblong, 0-5-0-8 mm. 
long, connective gland small; style stouter than filaments, 
c. 5 mm. long; ovary 2-celled. Fruit unknown. 

Allied to E. pahangensis and its variety Fraseri rather 
than to E. subdeeussata as King suggests. 

40. Eugenia pahangensis Ridl. in Joum. Linn. Soc., 

XXXVIII, 307 (1908); F.M.P., I, 751. (Fig. 20c, d). 

Pahang: Gunong Tahan, Ridley 16015, 5,000-6,000 feet, Wray 
& Robinson 5454 (type collection), Padang, FMS Mus. 
12244, 12246 ( Kloss ), SFN 20665 (Holttum) , 5,300-7,000 
feet, SFN 79S6 (Haniff & Nur), summit, 7,186 feet, FMS 
Mus. 12136, Comer s.n. 

Distrib: Endemic. 

A small tree, bark greyish pinkish, slightly flaky; inner 
bark pale pinkish brown. Twigs stout, terete, compressed 
below nodes, bark smooth, whitish, yellowish or pale brown. 
Leaves very coriaceous, elliptic or ovate elliptic to orbicular, 
from c. 4-5 cm. X 4-5 cm. to 16 cm. X 8 cm., apex shortly 
acute, shortly and abruptly acuminate, rounded, or retuse, 
base rounded, sometimes subcordate, sometimes shortly 
and abruptly narrowed to petiole; upper surface drying 
olivaceous brown to blackish brown, somewhat polished, 
usually closely and minutely punctate, lower surface dull 
and paler; midrib impressed above, prominent below and 
keeled or longitudinally wrinkled; primary nerves up to c. 
30 pairs, c. 0-5 to nearly 1 cm. apart, spreading, the basal 
ones often curving downwards, meeting in a nearly straight 
intramarginal nerve c. 2 mm. from leaf margin, slender 
and slightly elevate above, and usually quite distinct, 
varying from slender and elevate below and distinct to 
invisible, the secondaries and reticulations varying in the 
same manner; petiole stout, channelled above, drying black 
and wrinkled, up to c. 1 cm. long. 

Panicles terminal or occasionally from upper axils, up 
to c. 6 cm. long and wide, clustered, crowded, usually pedun¬ 
culate, sometimes sessile, peduncles reaching 3-5 cm. long, 
very stout, often as stout as twigs, compressed and angled 
with dark striate bark, smooth in life; branchlets usually 
two pairs, the lower up to c. 2 cm. long, ascending, the upper 
shorter and more spreading; flowers sessile, crowded at 
branchlet ends, white or greenish white, disc orange; calyx 
broadly obconic, finely gland dotted, c. 5 mm. long, 4 mm. 
across mouth, tapered slightly to a broad truncate base or 
narrowed to a very indistinct pseudostalk; lobes 5, persis¬ 
tent, broadly triangular acute, c. 2 mm. across and 1 mm. 
tall; petals 5, free, slightly unequal, ovate orbicular, the 
largest c. 3 mm. diam.; stamens numerous, variable in 
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length, reaching c. 6 mm., the filaments rather stout, 
subulate, anthers oblong, c. 0-8 mm. long, connective gland 
conspicuous, dark brown; style stouter than filaments, 4 
mm. long; ovary 2-celled with several ovules. 

Fruit more or less globose, smooth, with one or two 
well marked or faint vertical ridges, c. 2-5 cm. diam., apical 
umbilicus rather shallow, c. 5 mm. diam., fringed by the 
enlarged incurved calyx lobes and bearing the short style 
remains; pericarp 1-2 mm. thick; cotyledons more or less 
equal, superposed, smooth with rather conspicuous raised 
gland dots; inner faces nearly plane, attached to the 
hypocotyle by very short broad stalks. 

E. pahangensis Ridl., var. Fraseri var. nov. 

A typa foliis tenuioribus, acuminatis, basi at- 

tenuatis, calycis lobis brevioribus differt. 

Pahang: Fraser Hill,, 3,000-4,000 feet, SFN 33202 (Comer), 
TYPE collection, holotype in Herb. Singapore: 

The variety here described as new differs ifrom the 
typical form in the much thinner leaves, narrowed at the 
base and with an acuminate apex, the more slender twigs 
and the shorter, smaller, more acute calyx lofaes. The 
collector describes it as a common canopy tree 80 feet or 
more tall with a heavy crown as in E. grandis, tfie outer 
bark grey, rather pale, flaking in angular pieces, but not 
conspicuously, not fissured or ridged, inner bark vinaceous 
brown; calyx green, disc orange, petals and filaments ivhite, 
petals calyptrate. \ 

SFN 88202 was distributed from Singapore .as E. 
inasensis King. It is doubtless allied to this speciesL but 
differs in the leaves not being pitted above, with fnore 
prominent nerves above, and in the different shape os the 
calyx with smaller, acute, not broad and shallow lobes. 
More material of the variety, and fruit, may show it t® be 
a distinct species, closely allied to E. pahangensis anq to 
E. inasensis. 

41. Eugenia tahanensis Eidl. in Joum. F.M.S. Mus., "\S[I, 

146 (1915); F.M.P., I, 752. (Fig. 20e). ) 

Pahang: Gunong Tahan (“top of Tahan”), Ridley 16032 
(type collection), 6,000 feet, Forest Dept. FMS k % 88 S , 
Corner s.n. 

Known only from Gunong Tahan. 

A shrub or treelet or dwarf shrub, bark grey or 
pinkish grey, slightly flaky, inner bark pale brown. 
Twigs very stout, terete, bark pale, the youngest twigs 
with dark bark. Leaves stiff, coriaceous, elliptic or obovate, 
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up to c. 10 cm. long and 7-5 cm. broad, apex rounded, retuse, 
or very shortly acute, base more or less narrowed, sometimes 
rounded and very shortly narrowed on to petiole; petiole 
up to c. 1-5 cm. long, dark coloured, stout, channelled above; 
midrib impressed above, raised below; primary nerves up to 
c. 9 pairs, 0-5-1 cm. apart, very fine and channelled above, 
slender and inconspicuous below in the type but in later 
collections dark coloured and more conspicuous, no definite 
intramarginal vein; secondaries and reticulations usually 
very faint or invisible on both surfaces; in the type both 
surfaces drying dull brown, the lower paler, in other 
collections the upper surface polished, dark red brown, the 
lower dull, paler, upper surface usually minutely punctate. 

Inflorescences fascicled, terminal or from upper axils, 
up to c. 7 cm. long; peduncle variable in length, up to c. 
4 cm., it and the branchlets compressed and striate; flowers 
crowded at the ends of the very short ultimate branchlets, 
sessile; calyx narrowly obconic, without pseudostalk, c. 5 
mm. long, c. 3-5 mm. across mouth, black when dry and 
wrinkled; lobes 4, incurved in bud, persistent, broadly ovate, 
rounded, after anthesis the calyx tube campanulate; petals 
united in a thick calyptra; stamens numerous, up to c. 1-5 
mm. long, filaments broad at base, tapering upwards, anthers 
broadly elliptic, connective gland rather conspicuous; style 
short. 

Fruit broadly oblong, c. 1-75 cm. long, smooth, apex 
without calyx tube, umbilicus shallow, 6-7 mm. diam., 
fringed with the incurved enlarged calyx lobes and bearing 
short style remains; pericarp 1-3 mm. thick; seed more or 
less globose, c. 1-25 cm. diam., testa adhering to cotyledons, 
somewhat leathery with an outer thin membranous layer 
and an inner thicker pithy layer; cotyledons more or less 
equal, side by side, inner faces ridged and furrowed, 
attached near their centres by short broad stalks to the 
stout faintly tesselate hypocotyle which reaches the peri¬ 
phery of the seed. 

42. Eugenia Hoseana King, Mat. F.M.P., No. 12, 106 

(1901) ; Ridl., F.M.P., I, 733. Syzygium Hoseanum 

(King) Merr. & Perry in Mem. Amer. Acad. Arts & 

Sci., XVIII, 3, 150 (1939). (Fig. 19/). 

Perak: Larut, 300-600 feet, Kunstler 3407 (syntype); Max¬ 
well’s Hill, Wray 2952 (syntype); Gunong Kledang, Ridley 
9668; sine loc., Scortechini 163 (syntype). 

Johore: Palace Gardens, Ridley 11989. 

Distrib: Borneo. 

A tree c. 12 m. tall. Twigs terete, compressed below 
nodes, the youngest quadrangular, bark smooth, pale yellow 
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or pale greyish yellow. Leaves coriaceous, elliptic, elliptic 
oblong or somewhat obovate, up to c. 15 cm. X 7 cm., apex 
abruptly caudate acuminate, base narrowed and decurrent 
on petiole; upper surface drying dark brown to blackish 
brown, somewhat polished, minutely punctate, lower surface 
dull, pale brown, minutely pustulate; midrib impressed 
above, prominent and rounded below; primary nerves 12-20 
pairs, 1-1-5 cm. apart, impressed above, prominent below, 
ascending and running straight or very slightly curved to 
a well marked looped intramarginal nerve c. 3-5 mm. from 
leaf margin, with another faint loop much nearer margin; 
secondaries and reticulations obscure above, the secondaries 
below distinct but less prominent than primaries, the 
reticulations lax and faint; petiole less than 1 cm. long. 

Inflorescences racemose, axillary and terminal, solitary 
or clustered, short and compact, not exceeding c. 2 cm. long, 
rachis angled and grooved; flowers sessile, white, sur¬ 
rounded and almost hidden by several leathery gland dotted 
bracts with thin margins, the outer ones ovate acuminate 
or ovate oblong apiculate, up to c. 9 mm. X 8 mm., the 
inner ones oblong ovate or obovate, shorter and blunter; 
calyx 6-7 mm. long, widely campanulate, tapered to base, 
the pseudostalk usually not distinct, tube wrinkled or more 
or less ridged below; lobes 5, concave, incurved over petals 
in bud but not overlapping, erect after anthesis, persistent, 
oblong, ovate blunt, c. 3 mm. across and 2-5 mm. tall; 
petals 4, falling as a calyptra but not agglutinated and easily 
separable, orbicular, c. 4-5 mm. diam.; stamens numerous, 
variable in length, up to c. 6 mm. long, filaments subulate, 
anthers oblong, 0-7-0-9 mm. long, connective gland small but 
distinct; style stouter .than filaments, c. 5-5 mm. long; ovary 
2-celled. 

Fruit (? unripe) oblong globose, a little over 1 cm. 
diam., faintly vertically ridged, apex convex, bearing style 
remains, fringed by the very short calyx tube and the 
enlarged incurved calyx lobes; pericarp apparently leathery; 
seed 1, globose, 7-8 mm. diam., the rather thick crustaceous 
testa adhering closely to cotyledons; cotyledons unequal, 
inner faces gland dotted, with a well marked sharp ridge 
crossing the whole face, the cotyledons attached at the 
central point of the ridges by short stalks to the long stout 
hypocotyle which reaches the periphery of the seed. 

Distinct in the pale polished twigs, well marked 
primary nerves, and the very short compact inflorescences 
with large and conspicuous persistent bracts. 
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43. Eugenia variolosa King, Mat. F.M.P., No. 12, 107 
(1901); RidL, F.M.P., I, 736. (Fig. 21a). 

Perak: Larut, within 10 feet, Kunstler 3995 (syntype); 500- 
800 feet, Kunstler 2796 , 300-800 feet, Kunstler 3415 
(syntype); Gopeng, 500-800 feet, Kunstler 6036 (syntype); 
Bikum Reserve, Forest Dept FMS $68; Kledang Saiong 
Forest Reserve, Forest Dept FMS 25812 , 83727 , 

33728 ; sine loc., Scortechini s,n. 

Selangor: Kuala Lumpur, Ridley* $ collector 4978 (syntype); 
Sungai Buloh Forest Reserve, Forest Dept FMS 457 , 
2279 , 3808 ; Weld Hill Forest Reserve, Forest Dept FMS 
936 , 8261 , 10841 . 

Distrib : Endemic. 

A shrub or small tree. Young twigs slender, 4-angled, 
bark brown, copiously pustulate, older twigs terete. Leaves 
thinly coriaceous, oblong lanceolate or narrowly oblong 
elliptic, apex caudate acuminate, base cuneate, up to c. 18 
cm. X 6 cm., upper surface drying pale brown to dark 
brown, pustulate and often also punctate, lower surface 
paler, pustulate with dark raised glands; midrib impressed 
above, prominent below and more or less keeled, pustulate; 
primary nerves up to c. 15 pairs, over 1 cm. apart, very 
slightly raised and very faint above, raised below, slender 
but very distinct, ascending, running straight or curving 
up to a well marked looped intramarginal nerve c. 4-7 mm. 
from leaf margin, with a much fainter loop c. 2 mm. from 
margin and a very faint one still closer; secondaries slightly 
less distinct below than primaries, reticulations lax and very 
fine; petiole rather slender, channelled above, c. 1 cm. long. 

Inflorescences terminal and axillary, racemose, short, 
clustered, not exceeding c. 2-5 cm. long, rachis pustulate; 
flowers white, usually pedicelled, pedicels up to c. 5 mm. 
long or almost none, with a minute broad rounded subpersis- 
tent bracteole subtending the flower; buds c. 1 cm. long; 
calyx narrowly campanulate, tube c. 7 mm. long, conspi¬ 
cuously glandular pustulate, tapered to an obscure pseudo¬ 
stalk less than 1 mm. long; lobes 4, deciduous, conspicuously 
glandular pustulate, very unequal, the two outer broadly 
rounded, c. 3 mm. across and 2 mm. tall, the two inner 
orbicular, c. 5 mm. diam., subpetaloid; petals 4, free, 
reflexed after anthesis, c. 5-5 mm. long and 5 mm. broad, 
broadly oblong with large scattered gland dots; stamens 
numerous, filaments very slender, up to c. 1-5 cm. long, 
anthers elliptic, c. 0-4 mm. long, connective gland not visible; 
style slender, but stouter than filaments, c. 2 cm. long. 

Fruit globular, smooth, prominently gland dotted, c. 
2 cm. diam., apex convex, fringed by the short calyx rim. 
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Easily recognised by the pustulations on leaves, twigs 
and flowers, and by the very short inflorescences with 
narrow flowers and long, very slender stamens. 



Fig. 21. a, £>. variolosa; b, E. chlorantha. 
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44. Eugenia chlorantha Duthie in Hook, fil., F.B.I., II, 487 
(1878), excl. syn.; King, Mat. F.M.P., No. 12, 97; 
Gagnep. in FI. Gen. Indo-Ch., II, 806; Ridl., F.M.P., 
I, 734; Corner, Wayside Trees of Malaya, p. 494, fig. 
168. E. Hullettiana King, loc. cit., 97 (1901); Ridl., 
loc. cit., 735. Syzygium chloranthum (Duthie) Merr. 
& Perry in Mem. Amer. Acad. Arts & Sci., XVIII, 3, 
173 (1939). (Fig. 216). 

(Common in lowland forest from Kedah and Penang (where 
it is very common on Penang Hill) to Singapore. 

Distrib: Annam (ex FI. Gen. Indo-Ch.), ? Siam, Sumatra, 
Borneo. 

A tree reaching c. 24 m. tall, bark smooth, entire, 
finely lenticellate or finely creviced, sometimes with faint 
horizontal distant ridges, sepia or salmon colour or dull 
dark red; inner bark pale brown; wood dark tan yellowish, 
hard. Twigs slender, terete, compressed below nodes, bark 
smooth, dark brown. Leaves thinly coriaceous, elliptic, 
ovate elliptic or elliptic oblong, occasionally lanceolate, from 
c. 6-5 cm. X 2-5 cm. to 19 cm. X 8-5 cm., apex acuminate 
or caudate acuminate, base cuneate, upper surface usually 
drying greenish or brown to blackish brown, minutely 
pustulate or occasionally punctate, lower surface drying 
greenish or brownish, closely pustulate; midrib impressed 
above, elevate below; primary nerves numerous, c. 30 pairs, 
usually 3-5 mm. apart, very fine and slender, slightly raised 
above and obscure or faint, raised below and distinct, 
meeting in a fine intramarginal nerve c. 2-3 mm. from leaf 
margin; secondaries below hardly distinguishable from 
primaries, reticulations very fine, sometimes invisible; 
petiole rather slender, up to c. 1 cm. long. 

Panicles terminal or axillary, up to c. 8 cm. long (up 
to 14 cm. in fruit), pedunculate or nearly sessile, branchlets 
rather slender, angled or compressed, usually short but 
reaching c. 3 cm., spreading-ascending; flowers fragrant, 
greenish white with rose red stamens, or the calyx and 
petals flushed deep pink, appearing crowded in the shorter 
inflorescences, usually in threes at branchlet ends, the centre 
flower on a very short stout pedicel, the outers sessile; 
mature buds c. 1-1-2 cm. long, elavate; calyx c. 8 mm. long, 
c. 6 mm. across mouth after anthesis, contracted just below 
lobes into a thick, ridged, cylindric or slightly tapering tube 
5-6 mm. long; lobes 4 (sometimes 5), spreading-erect, 
persistent, thick, ovate triangular blunt, 3-4 mm. across 
base and c. 2 mm. tall; petals 4, free, reflexed after anthesis, 
then deciduous, orbicular with a short thick claw, c. 6 mm. 
diam.; stamens numerous, variable in length, reaching c. 
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1 cm., filaments subulate, anthers broadly oblong, c. 0-7-0-8 
mm. long without connective gland; style much stouter than 
filaments, c. 1 cm. long; ovary 2-celled, multiovulate. 

Fruit subglobular, 1-2 cm. diam., green flushed rose 
purple, vertically ridged when young, apical excavation deep 
and narrow, c. 3-4 mm. diam., fringed by the short calyx 
rim and the upright or reflexed, hardly enlarged calyx lobes. 

The only difference that I can detect, in the herbarium, 
between E. ehlorantha and E. Hullettiana is the larger and 
more spreading inflorescence of the latter. Kunstler 
describes the stamens of E. Hullettiana as white, slightly 
red towards centre, while the stamgns of E. ehlorantha, are 
rose red. 

Ridley remarks that E. Hullettiana is very close to 
E. Helferi but it is really quite distinct from that species 
both in foliage and flower characters. 

45. Eugenia Ngadimaniana Henderson in Gardens’ 

Bulletin, Singapore, XI, 305, fig. 4 (1947). (Fig. 22a). 

Johore: Sungai Kayu, Mawai-Jemaluang road, in swampy 
forest, SFN 32152 ( Kiah ). 

Singapore: Bukit Timah Reserve, altitude under 500 feet, 
SFN 36129, 37012, 37020 ( Ngadiman ). 

A tree c. 20 m. tall, bark pale brown or fawn brown, 
nearly smooth with fine irregular cracks, scaling in 
occasional irregular pieces, with irregular longitudinal pits 
or dimples; inner bark thick, dull red or reddish brown. 
Twigs terete, with dark brown, reddish brown or greyish 
brown bark. Leaves thinly coriaceous, narrowly elliptic or 
elliptic lanceolate or oblong elliptic, apex abruptly acuminate 
or caudate acuminate, base long narrowed on to petiole, 
from c. 6 cm. X 3-5 cm. to c. 13 cm. X 5 cm.; upper surface 
when dry smooth, pale brown to dark brown, lower surface 
usually paler, with minute slightly raised gland dots; midrib 
impressed above in a dark coloured channel, raised below; 
privmry nerves c. 7-13 pairs, 5-10 mm. distant, slender but 
distinguishable from secondaries, sunk in narrow channels 
above, slightly elevate below, meeting in an inconspicuous 
intramarginal nerve 1-2 mm. from leaf margin; secondaries 
below nearly as conspicuous as primaries but distinguishable 
from them, reticulations below usually faint; petiole slender, 
1-1-5 cm. long, finely wrinkled. 

Panicles terminal or from upper axils, solitary or more 
usually several from each axil or branchlet ends, up to c. 
9 cm. long, peduncle 2-5 cm. long with pale longitudinally 
wrinkled bark; branchlets 2-4 pairs, the lowest up to c. 
■2 cm. long, the upper shorter, almost horizontal or curving 
upwards; flowers crowded at branchlet ends or at ends of 
short secondary branchlets, sessile, bracteoles oblong 
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lanceolate, subacute, subpersistent, c. 1-5 mm. long; buds 
more or less obovoid, c. 6-6-5 mm. long; calyx obconic, 3-4 
mm. long, c. 3-5-4 mm. across mouth, without pseudostalk, 
lobes 5, shallow and broad, acute or subacute, inconspicuous, 
c. 2 mm. wide and 0-5 mm. tall; petals falling in a ealyptra 
but not agglutinated, more or less orbicular, c. 3 mm. diam., 
conspicuously gland dotted; stamens up to c. 8 mm. long, 
anthers c. 0-2 mm. diam., connective gland inconspicuous; 
ovary 2-celled with several ovules in each cell. 

Ripe fruit dark green slightly flushed dull purplish red 
at apex, oblong obovoid, obscurely ridged, c. 2 cm. long, 
apical umbilicus shallow, c. 3 mm. diam., bearing the 5 small 
incurved calyx lobes and style base; pericarp pithy leathery, 
c. 2 mm. thick; seed 1, testa thick, whitish pink, brittle 
crustaceous; cotyledons sessile, superposed, nearly equal, 
inner faces plane or slightly concave. 

46. Eugenia Helferi Duthie in Hook, fil., F.B.I., H, 480 

(1878); King, Mat. F.M.P., No. 12, 95; Ridl., F.M.P., 

1,735. (Fig. 22b, c). 

Kedah: Bukit Dundang Forest Reserve, Forest Dept. FMS 
12425. 

Penang: Pulau Jerejak, within 100 feet, Kunstler 4181 (one 
sheet of this number in Herb. Calcutta is so labelled. All 
the other duplicates that I have seen bear a “Perak, Larut” 
label. The Penang locality is likely to be the correct one); 
Waterfall Gardens, Curtis 3287 , 3827 , Haniff 1261 , SFN 
214-05 (Henderson), SFN 31575 (Comer), SFN 37451 
(Nauen); Government Hill, 500 feet, Curtis 212; Penang 
Hill, SFN 35321 (Kiah), 2,000 feet, SFN 37677 (Nauen). 

Distrib: Burma, Siam. 

A tree, trunk fluted at base; bark tesselately creviced 
into small rectangular pieces, scaling in small patches, not 
papery flaky, pinkish or greyish brown. Twigs terete or 
obscurely quadrangular, slender, bark pale brown, reddish 
brown or greyish, scaly. Leaves coriaceous, narrowly 
elliptic, elliptic oblong or ovate lanceolate or lanceolate, apex 
acuminate or acute, base cuneate or long narrowed, from 
c. 6 cm. X 1-5 cm. to c. 12 cm. X 5-5 cm., margin often 
wavy, thickened and cartilaginous; upper surface drying 
yellowish green or greenish brown, somewhat polished, 
lower surface duller and paler usually with black gland dots; 
midrib flat or very shallowly impressed above, elevate below; 
primary nerves up to c. 15 pairs in large leaves, spaced, 
slightly ascending, or more or less horizontal at leaf base, 
meeting a faint intramarginal nerve close to leaf margin, 
usually slightly elevate above, very faint or invisible, 
slightly elevate and faint below, secondaries and reticula¬ 
tions very faint; petiole slender, c. 1 cm. long, the leaf base 
•decurrent upon it. 
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Panicles terminal or occasionally from uppermost axils, 
usually solitary, usually less than half length of leaves, but 
sometimes as long as them, spreading, shortly peduncled, 
branchlets short and rather crowded, rachis and branchlets 
with brown scaly flaky bark; flowers cream white, fragrant, 
sessile, usually in threes at branchlet ends, sometimes 
solitary, nearly 2 cm. across when expanded; buds elavate, 
8-9 mm. long; calyx tube funnel shaped or narrowly cam- 
panulate, glandular, c. 6 mm. long, narrowed at base into 
a stout pseudostalk c. 1-1-5 mm. long; lobes 4, persistent, 
unequal, short, broad and rounded, the two outer c. 2-2-5 
mm. across and 1 mm. tall, the two inner c. 3 mm. across 
and 1-5 mm. tall; petals 4, free, orbicular, c. 6 mm. diam., 
conspicuously gland dotted; stamens numerous, up to c. 
1 cm. long, filaments subulate, slender, anthers oblong c. 
0-5 mm. long, connective gland rather conspicuous; style 
much stouter than filaments, c. 6-5 mm. long; ovary 2-celled. 

Fruit oblong or oblong globose, 1-6-2 cm. long and c. 
1-5 cm. wide, almost white or pale greenish white with 
minute pale green dots, crowned by the 4 persistent, 
incurved, enlarged, fleshy calyx lobes; pericarp firm, not 
pulpy, sweet, c. 3-4 mm. thick; seed 1, testa adhering to 
cotyledons,, brittle crustaceous; cotyledons conspicuously 
gland dotted, superposed, inner faces slightly concave, 
attached to hypocotyle near their centres by short stalks. 

The pericarp of the ripe fruit is often partially nibbled 
away, perhaps by squirrels, the seed being left untouched 
with testa intact. 

47. Eugenia Graeme-Andersoniae Ridl. in Joum. F.M.S. 

Mus., X, 134 (1920); F.M.P., I, 743. (Fig. 22 d). 

Kelantan : banks of Chaning river, Ridley s.n. (type 
collection); Snngai Keteh, SFN 12030 (Nur) ; Kuala 
Endong, SFN 10162 (Haniff ); Sungai Galas at Gua 
Musang, SFN 22596 (Henderson). 

Pahang: Kuala Tahan, Seimund s.n.; Sungai Tahan, 
Corner s.n. 

Distrib: Endemic. 

A small tree with pendent branches. Twigs slender, 
the youngest quadrangular, the older terete and compressed 
below nodes, bark smooth, pale grey or pale brown. Leaves 
thinly coriaceous, deflexed, narrow oblong lanceolate, up to 
c. 17 cm. X 3-5 cm., apex long acuminate, base narrowed; 
upper surface drying greenish brown to blackish brown, 
dull, minutely punctate, lower surface paler, minutely 
glandular pustulate; midrib narrowly impressed above, 
prominent below; primary nerves toe, very numerous 
and close and parallel, ascending to a toe intra¬ 
marginal nerve c. 1 mm. from leaf margin with another 
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fainter loop very close to the margin; venation usually 
slightly elevate and visible above and below but more 
distinct below, the close reticulation visible below but finer 
than primaries; petiole slender, drying black, up to c. 

1 cm. long. 

Inflorescences axillary in axils of all leaves and ter¬ 
minal, short and erect, not exceeding c. 3 cm. long, 
branchlets short, angled, with dark bark; flowers usually 
in threes at branchlet ends, sessile, buds narrowly obovoid, 
8-10 mm. long; calyx funnel shaped before anthesis, some¬ 
what campanulate after, c. 6 mm. long, somewhat ridged, 
tapering to an obscure or distinct pseudostalk 1-2-5 mm. 
long; lobes 4, unequal, erect, persistent, the two outer 
triangular blunt, c. 1-5 mm. across base and 1 mm. tall, 
the inner ones broadly ovate rounded, c. 3 mm. across and 

2 mm. tall; petals 4, free or falling in a loose calyptra but 
not agglutinated, broadly ovate orbicular, c. 4 mm. diam., 
sparsely but conspicuously gland dotted; stamens numerous, 
up to nearly 1 cm. long, filaments slender, subulate, anthers 
broadly elliptic, c. 0-4 mm. long, connective gland incon¬ 
spicuous; style stouter than filaments and longer than them. 

Fruit white when ripe, oblong ovoid, c. 2-5 cm. long 
and 1-5 cm. across, apical umbilicus deep, 4-5 mm. diam., 
fringed by the enlarged calyx lobes; pericarp pulpy, rather 
thick; seed 1, oblong ovoid, c. 1-6 cm. long, cotyledons nearly 
equal, superposed, gland pitted, inner faces conspicuously 
gland dotted, one slightly convex, the other slightly concave, 
attached to hypocotyle near their centres by short broad 
stalks. 

A riverside tree or bush, distinctive in its long narrow 
deflexed leaves and short erect axillary inflorescences. 

48. Eugenia glauca King, Mat. F.M.P., No. 12,102 (1901); 

Ridl., F.M.P., I, 737. 

Penang: Penara Bukit, Curtis 1152 (syntype); road to Spout, 
700 feet, Curtis 2228 (syntype), 2778. 

Dindings: Lumut, Ridley 3086 (syntype). 

Malacca: Bukit Bruang, Derry 1104 (syntype); Sungai 
Udang, Derry 1238; sine loc., Griffith K.D. 2416. 

Johobe: foot of Gunong- Panti, Comer s.n. 

Singapore: Bukit Timah, SFN 33568, 84954 (Comer), SFN 
35941 (Ngadirmn), SFN 34780, 34789, 35945, 35946, 36180 
(Henderson). 

Distrib: Endemic. 

A tree reaching c. 45 m. tall but usually less, with 
slight buttresses; bark nearly smooth or longitudinally 
creviced, or in very large trees slightly fissured, pustulate, 
scaling off in long irregular pieces, pinkish buff or dull 
greyish brown to reddish brown; inner bark thick, pale 
pinkish brown to dark pinkish red. Twigs slender, terete,. 
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with brown or red flaky bark. Leaves coriaceous, oblong 
lan ceolate, oblong ovate, oblanceolate, obovate or elliptic, 
variable in size, up to c. 11 cm. X 5 cm., apex blunt or 
with a short blunt point, base cuneate; upper surface drying 
olivaceous or reddish or blackish brown, polished, the lower 
glaucous in life and usually also when dry; midrib flat above 
or slightly impressed, or slightly raised and channelled, 
elevate below; primary nerves up to c. 15 pairs, spaced, 
fine but elevate on both surfaces but more distinct below, 
ascending rather irregularly to a fine intramarginal nerve 
c. 1-2 mm. from leaf margin; secondaries and reticulations 
usually visible above, distinct below and often hardly 
distinguishable from primaries; petiole drying black, up to 
c. 6 mm. long. 

Inflorescences few flowered, terminal and axillary, of 
clustered racemes or few-branched panicles, up to c. 10 cm. 
long, rachis and branchlets slender, angled and compressed, 
with dark striate bark; flowers sessile, in threes at ends 
of branchlets, or solitary, buds globose clavate, 7-8 mm. 
long; calyx after anthesis widely campanulate, c. 7 mm. long 
and 5 mm. across mouth, narrowed abruptly into a slender 
pseudostalk c. 3 mm. long; lobes 4, quickly deciduous, rather 
thick, transversely oblong ovate, c. 3 mm. across and 2 mm. 
tall; petals 4, free, ovate orbicular, rather thick textured, 
c. 5 mm. diam., reflexed after anthesis; stamens numerous, 
c. 7 mm. long, filaments slender, subulate, broadened at base, 
anthers oblong elliptic, c. 0-6 mm. long, connective gland 
inconspicuous; style much stouter than filaments, c. 10 mm. 
long; ovary 2-celled with few ovules in each cell. 

Fruit green when ripe, more or less globose, oblong 
globose or slightly pyriform, c. 2-5-2-75 cm. diam., faintly 
vertically ridged, apical umbilicus shallow, c. 4 mm. diam., 
the calyx rim very short, without calyx lobes; pericarp 
2-5-5 mm. thick; seed 1, more or less depressed globose, 
c. 2 cm. diam., testa rather thick, rather brittle, adhering 
closely to the smooth shining surface of cotyledons; 
cotyledons nearly equal, superposed, inner faces pale, gland 
dotted, nearly plane, sessile, attached to hypocotyle near 
periphery of seed. 

E. glauca King var. pseudoglauca King, Mat. F.M.P., No. 12, 

102 (1901). E. pseudoglauca Ridl., F.M.P., I, 737 

(1922). 

Dindings: Lumut, Ridley 8386 (syntype), Ridley Pulau 
Sembilan, Ridley 3108 (syntype); Pangkor Island, Curtis 
8 HO (syntype), Forest Dept. FMS 10808; sine loc.. 
Forest Dept. FMS 1603. 

Perak: Pulau Lallang, Seimund s.n. 

Johore: Pulau Setindan, off Mersing, SFN 38838 (Comer). 

Distrib: Endemic. 
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In the herbarium the only distinguishing point between 
the typical form and the variety is the non-glaucous lower 
surface of the leaf of the latter. The typical form tends to 
have less acuminate and more obovate leaves, but there is 
a great variation in the leaf shape in both forms and some 
collections of the variety have leaves almost indistinguish¬ 
able from those of the typical form, except that they are 
not glaucous. There are, however, certain differences in 
the barks of the two forms. That of the typical form is 
described above. The variety has rather deeply irregularly 
fissured and flaky bark, fawn brown to greyish brown; inner 
bark brown to purplish-pink-brown. 

49. Eugenia anisosepala Duthie in Hook, fil., F.B.I., II, 481 

(1878), pro parte; King, Mat. F.M.P., No. 12, 96, pro 

parte; Ridl., F.M.P., I, 736. (Fig. 22/). 

Kedah: Gurun, Forest Dept . FMS 9021. 

Selangor: Ginting Simpah, Forest Dept. FMS 102U6; Ginting 
Bidai, Ridley s.n. 

Malacca: Sungai Udang Reserve, Derry 289; sine loc., 
Griffith K.D. 2380 , Maingay K.D. 753 in part (type 
collection). 

Negri Sembilan: Sungai Raya, Forest Dept . FMS 573; 
Pasir Panjang, Forest Dept. FMS 580. 

Pahang: Kuantan, Forest Dept . FMS 6656 . 

Distrib: Endemic. 

A tree. Tivigs slender to rather stout, terete, com¬ 
pressed below nodes, bark smooth, greyish or brownish. 
Leaves coriaceous, elliptic or oblong lanceolate, up to c. 11 
cm. X 5-5 cm., apex acuminate, base cuneate; upper surface 
somewhat polished, drying dark brown, sparsely glandular 
pustulate, lower surface reddish or dark brown; midrib 
impressed above, prominent below; primary nerves up to 
c. 14 pairs, spaced, fine and slightly elevate above, fine 
and usually quite distinct below, curving up to a fairly 
distinct intramarginal nerve c. 3 mm. from leaf margin; 
secondaries and reticulations usually visible above and 
distinct below but finer than primaries; petiole rather 
slender, up to c. 6 mm. long. 

Panicles terminal, corymbose, usually shorter than 
leaves but reaching c. 10 cm. long, branchlets numerous, 
spreading-ascending, rather stout, angled and compressed 
with smooth bark; flowers sessile, usually in threes at the 
ends of the short ultimate branchlets, rather crowded, buds 
clavate, c. 8-10 mm. long; calyx more or less campanulate 
or funnel shaped, nearly 10 mm. long, contracted below into 
a pseudostalk 3-4 mm. long; lobes 4, unequal, subpersistent, 
the two outer broad and rounded, c. 3 mm. across and 2-5 
mm. tall, the two inner subpetaloid, thinner, suborbicular, c. 
4r-4-5 mm. diam.; petals 4, free, ovate orbicular, c. 4-4-5 mm. 

Jf 
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diam.; stamens numerous, filaments slender, broadened at 
base, up to e. 6-7 mm. long, anthers broadly oblong, c. 0-5 
mm. long, without connective gland; style stouter than 
filaments, c. 8 mm. long; ovary 2-celled. Fruit unknown. 

Not a very well known species, but distinguishable by 
its corymbose panicles with rather stout and smooth barked 
branchlets, and the subpetaloid inner calyx lobes. 

Maingay K.D. 755 in Herb. Calcutta has been written 
up by Duthie as E. anisosepala. It is E. Griffithii Duthie. 
On the sheet in Herb. Calcutta a pencilled field note reads 
“a very large tree”. This remark is attributed by Duthie 
to Griffith. There is obviously some confusion in the 
original diagnosis of the species and also in the Materials, 
for King cities Maingay K.D. 75 4 as well as Maingay K.D. 
758 (in part). This latter citation is correct, for the K.D. 
number was given to two specimens of Maingay’s collect¬ 
ing, Maingay 1558 which is E. anisosepala and Maingay 
5012 which is E. laevicaulis Duthie. 

50. Eugenia Kiahii Henderson in Gardens’ Bulletin, 

Singapore, XI, 307, fig. 5 (1947). 

Johore: Siingai Kayu, Mawai-Jemaluang road, SFN 32036 
(Kiah), SFN 29400 (Corner). 

Known only from these collections in the fresh water 
swamp forests of South Johore. 

A tree c. 12 m. tall, twigs stout, terete, with smooth, 
sometimes polished, grey brown or pale brown or greyish 
white bark. Leaves very coriaceous, ovate or orbicular, 
broadly ovate oblong, broadly elliptic, or elliptic oblong, up 
to c. 10 cm. long and 9 cm. broad, base very shortly cuneate, 
or rounded and very shortly and abruptly narrowed on to 
petiole, apex rounded or shortly and bluntly acute or 
apiculate; petiole c. 1 cm. long; midrib impressed above, 
elevate below; primary nerves fine, raised on both surfaces, 
slightly less conspicuous above than below, about 7-10 pairs, 
meeting in an intramarginal loop 3-5 mm. from margin, 
secondaries and reticulations raised on both surfaces and 
almost as distinct as primaries. 

Inflorescences short and dense, terminal, on stout 
peduncles c. 2-5 cm. long; peduncles and rachis as stout as 
twigs, more or less compressed, secondary branchlets also 
stout and angled, c. 1-5 cm. long, the flowers crowded at 
their apices or on tertiary branchlets c. 3 mm. long. Flower 
buds obovoid, c. 7-8 mm. long, calyx narrowly campanulate, 
narrowed rather abruptly to a stout pseudostalk; calyx tube 
including pseudostalk 5-6 mm. long, lobes 5, distant, 
triangular ovate blunt, c. 1 mm. tall; petals calyptrate. 
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leathery ; stamens 3-5-4 mm. long, anthers c. 0-4 mm. diam., 
connective gland dark brown, conspicuous; ovary 
1-2-locular, multiovulate; fruit unknown. 

A species characterised by the broad thick leaves with 
well marked venation and the stout densely flowered 
panicles. 

E. Kiahii Henderson var. angustifolia var. nov. (Fig. 23). 

A typa foliis tenuioribus, angustioribus, inflorescentiis 
maioribus, ramis paniculae gracilioribus, floribus leviter 
minoribus differt. 

Johore: Sungai Sedili, SFN 36921 (Ngadiman) , TYPE 
collection, holotype in Herb. Singapore; Pengkalan Raja 
peat forest, Pontian, SFN S6668 (Ngadiman). 

At first sight this variety looks very different from 
typical E. Kiahii in the narrower leaves drying paler, the 
larger inflorescence with much more slender branchlets, and 
in the slightly smaller flowers, but the flowers correspond 
closely in shape and structure with those of the typical form, 
and the venation in both forms is very similar. SFN 36668 
from the peat forest at Pontian is in very young fruit, the 
flowers having lost their petals and stamens and the ovary 
beginning to swell up. The inflorescence branchlets of this 
collection are appreciably stouter than those of the type, 
and the flowers apparently not so crowded. 

According to the field note the type collection of the 
variety is a tree of 90 ft. tall, stilt-rooted (“jangkang”), 
flowers white. A small bark specimen shows a smooth dull 
red or greyish brown bark about 5-6 mm. thick with the 
outer layers thinly papery flaky. 

51. Eugenia Burkilliana King, Mat. F.M.P., No. 12, 94 

(1901); Ridl., F.M.P., I, 735. (Fig. 24c). 

Perak: Asam Kumbang, Wray 2785 (syntype); Taiping, 
Wray 8070 (syntype); Gopeng, 500-800 feet, Runs tier 4719 
(syntype), 800-500 feet, Kunstler 6186 (syntype). 

Distrib: Endemic. 

A tree up to c. 18 m. tall. Twigs terete or obscurely 
quadrangular with raised lines on the angles, bark nearly 
smooth, or striate, brownish or blackish brown. Leaves 
coriaceous, oblong lanceolate, up to c. 10 cm. X 3-5 cm., 
apex acuminate, base cuneate; upper surface drying 
greenish brown or pale brown, somewhat polished, minutely 
and closely punctate, lower surface about the same colour, 
with raised black gland dots; midrib impressed above, 
elevate.below; primary nerves about 10 pairs, fine, spaced, 
ascending, meeting in a rather irregularly looped intra¬ 
marginal nerve 3-5 mm. from leaf margin, with another 
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Fig. 23. E. Kiahii var, angustifolia. 

Del: Chan Yobk Chye. 

much fjainter one about 1 nun. from margin; secondaries 
and reticulations quite distinct but distinguishable from 
primaries; all the venation elevate and distinct on both 
surfaces; petiole slender, up to c. 1-2 cm. long. 

Panicles terminal, almost or quite sessile, much 
branched from near base, many flowered, c. 4 cm. long and 
6 cm. diam., branchlets ascending, 4-angled and compressed, 
with brown bark, the. primary branchlets rather stout, the 
secondary thinner ; flowers white, in threes at ends of short 
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tertiary branchlets, the outer flowers of the triads usually 
shortly pedicellate and the centre one sessile, buds clavate, 
c. 1 cm. long; calyx funnel shaped, 8-10 mm. long, striate, 
c. 4 mm. across mouth, gradually narrowed to a pseudostalk 
c. 3 mm. long; lobes 4, persistent, slightly unequal, bluntly 
rounded triangular, the larger c. 3 mm. across and 2 mm. 
tall, thick textured, sparsely but conspicuously gland dotted; 
'petals 4, free, orbicular, 4-4-5 mm. diam., thin textured, 
with a few large gland dots; stamens numerous, up to c. 11 
mm. long, filaments slender, subulate, anthers very small, 
ovate, c. 0-3 mm. long, connective gland conspicuous; style 
considerably stouter than filaments, c. 4-5 mm. long. Fruit 
unknown. 

The following fruiting specimen may belong here. It 
differs in having a longer and laxer inflorescence and paler 
bark on the twigs: 

Perak: Kota, Wray 1!>54. 

E. Burkilliana King var. garcinifolioides var. nov. (Fig. 

24(i). 

A typa inflorescentiis laxioribus longioribusque, foliis 
multo maioribus (ad 18 cm. longis et 8-5 cm. latus) 
distinguenda. 

Pahang: Rompin, Forest Dept. FMS 15421, TYPE collection 
in Herb. Kepong. 

Distrib: Endemic. 

This variety has exactly the leaves of E. garcinifolia 
King, but the flowers are those of E. Burkilliana. 

52. Eugenia Duthieana King, Mat. F.M.P., No. 12, 103 

(1901) ; Ridl., F.M.P., I, 731. (Fig. 25a). 

In hill forest in Kedah, Penang and Perak, up to 4,300 feet, 

and in lowland forest in the south of the Peninsula from 

Malacca and Pahang to Singapore. Endemic. 

A tree up to c. 21 m. tall, trunk very slightly fluted at 
base or narrowly buttressed to c. 1-5 m.; bark smooth or 
pustulate over large areas or with longitudinal crevices, 
flaking in long pieces, pale reddish brown to warm brown; 
inner bark rather thick, fibrous and dimpled where exposed 
by stripping of outer layers, sometimes with a green layer 
immediately below outer layer, reddish brown or reddish 
buff; wood pale buff. Twigs rather slender, terete, with 
brownish or greyish somewhat flaky bark. Leaves 
coriaceous, elliptic, elliptic lanceolate or ovate elliptic, apex 
acuminate or caudate acuminate, base cuneate, up to c. 15 
cm. X 6-5 cm., upper surface drying dull, pale brown to 
blackish brown, smooth, lower surface brown or reddish 
brown, usually paler than upper; midrib narrowly impressed 
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Fig. 24. a, E. Bv.rkiU.iana var. garcinifolioides; b, E. Griffithii; 
e, E. Burkilliana. 
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above, elevate below; primary nerves up to c. 8 pairs, 1—2 
cm. apart, impressed above and very faint, slender but 
elevate and distinct Below, ascending and curving slightly 
up to a well marked intramarginal nerve far from leaf 
margin (4-7 mm.), with a much fainter loop closer to 
margin; secondaries and reticulations very faint or invisible 
above, slightly raised below but much less distinct than 
primaries; petiole c. 5-7 mm. long, the leaf blade decurrent 
upon it. 

Inflorescences terminal, of clustered or solitary racemes 
up to c. 7 cm. long, the rachis slender, 4-angled, with black 
bark; flowers white, few, sessile, one or two pairs of 
flowers on the rachis with 3 or sometimes 5 terminal ones, 
buds clavate, c. 7 mm. long; calyx after anthesis rather 
widely funnel shaped, c. 5 mm. long, ridged, tapered to a 
pseudostalk c. 1-5 mm. long; lobes 4, subpersistent, broadly 
ovate rounded, c. 2-3 mm. across and 1-5-2 mm. tall; petals 
4, free, orbicular, rather thick textured with thin margins, 
c. 3 mm. diam.; stamens numerous, filaments slender, 
subulate, up to 5-6 mm.' long, anthers oblong elliptic, c. 0-5 
mm. long, connective gland small; style much stouter than 
filaments, c. 7 mm. long; ovary 2-celled. 

Fruit globular or slightly pyriform, c. 2 cm. long, 
rugulose when dry, apical umbilicus wide and shallow, c. 
5 mm. diam., with the exceedingly short calyx rim without 
remains of calyx lobes; pericarp very thick, seed 1, more 
or less globose, inner cotyledon faces nearly plane, attached 
to hypocotyle by short stalks. 

53. Eugenia Griffithii Duthie in Hook, fil., F.B.I., II, 481 
(1878); King, Mat. F.M.P. No. 12, 92; Ridl., F.M.P., 
I, 731. Syzygium Griffithii (Duthie) Merr. and Perry 
in Mem. Amer. Acad. Arts & Sci., XVIII, 3,174 (1939). 
E. Valetoniana King, Mat. F.M.P., No. 12, 112 (1901). 
E. subrufa King, Mat. F.M.P., No. 12, 102 (1901), et 
var. robusta King, loc. cit., 103; Ridl. F.M.P., I, 733. 
(Fig. 246). 

Rather widely distributed in lowland and hill forest from 
Penang to Singapore. 

Disbrib: Borneo. 

A tree up to c. 24 metres tall, bark greyish, or pale 
pinkish greyish buff, slightly cracked or creviced; inner bark 
pinkish. Twigs slender, terete, with brown and rather 
flaky bark. Leaves coriaceous, narrowly elliptic or oblong 
elliptic, apex acute or shortly acuminate, base broadly or 
narrowly cuneate, up to c. 19 cm. long and 7-5 cm. broad, 
purple when young; upper surface drying brown to blackish 
brown, more or less polished, often punctate, lower surface 
brown; midrib impressed above, elevate below; primary 
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nerves up to c. 15 pairs, 1-15 cm. apart, spreading ascend¬ 
ing, meeting a distinct intramarginal nerve c. 3-5 mm. 
from leaf margin, impressed or slightly elevate or very 
obscure above, usually prominent below, sometimes rather 
fine and faint, secondaries below usually distinct but much 
finer than primaries, reticulations very fine to almost 
invisible; petiole up to nearly 1 cm. long. 

Inflorescences rather variable, terminal or axillary, 
often clustered, of lax racemes or panicles, reaching c. 17 
cm. long but usually much less, rachis and branchlets 
slender, dark coloured, compressed and angled; the racemes 
with distant clusters of flowers, the panicles with distant 
slender branchlets up to c. 3 cm. long, the flowers clustered 
at their ends; flowers sessile, white or pale green with white 
stamens, buds globose clavate c. 1 cm. long; calyx rather 
narrowly campanulate, c. 1 cm. long, rather abruptly 
narrowed into a pseudostalk more than half its length; 
lobes 4, unequal, deciduous, the two outer thick textured, 
very broad and rounded, c. 3 mm. across and 1-5 mm. tall, 
the two inner thinner, subpetaloid, gland dotted, overlapping 
in bud, c. 4-5 mm. across and 3 mm. tall ; petals 4, free, ovate 
orbicular, sparsely but conspicuously gland dotted, 4r- 5 
mm. diam.; stamens numerous, filaments slender, subulate, 
up to c. 7 mm. long, anthers elliptic oblong, c. 0-6 mm. long, 
connective gland small; ovary 2-celled. 

Fruit more or less globose, c. 2 cm. diam., corrugate- 
rugulose when dry, apical umbilicus c. 4 mm. diam., fringed 
by the very short calyx rim, without calyx lobes; pericarp 
very thick, seed 1, cotyledons side by side, nearly equal, 
inner faces gland dotted, nearly plane, attached to the 
hypocotyle near their centres by short stalks. 

The material which I have placed here constitutes 
perhaps an assemblage of plants rather than a well marked 
species. The material available is not very good and the 
description has been made from sheets which match most 
closely the type. E. Griffithii is perhaps nearest to E. 
Duthieana but differs in the leaves being longer in propor¬ 
tion to their width, with more primary nerves, in the 
tendency of the inflorescence to branch and become 
paniculate and in the longer pseudostalk of the calyx. 

54. Eugenia Thumra Roxb., var. penangiaria King, Mat. 

F.M.P., No. 12, 92 (1901) ; Ridl., F.M.P., I, 734. (Fig. 

256). 

Penang: Highlands, Curtis 3601; Waterfall, Curtis SilO 
(type collection); Penang Hill, Nauen s.n. 

A medium sized tree. Twigs slender, quadrangular or 
more or less terete with raised lines between the nodes, bark 
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of youngest shoots dark and smooth, that of older parts 
brownish or greyish, rough. Leaves coriaceous, elliptic, 
oblong elliptic, or oblong lanceolate, up to c. 13 cm. X 6 cm., 
apex acute or subacute or shortly and abruptly acuminate, 
base cuneate and narrowed on to petiole; upper surface 
drying lead brown to blackish brown, dull, minutely 
pustulate, lower surface dark brown, closely pustulate; 
midrib narrowly impressed above, prominent below and 
pustulate; primary nerves 8-9 pairs, finely impressed and 
faint above, rather prominent below, ascending and curving 
up slightly or running straight to a well marked shallowly 
looped intramarginal nerve c. 4-5 mm. from leaf margin, 
with an exceedingly faint series of loops close to the margin; 
secondaries and reticulations invisible above, secondaries 
below not so prominent as primaries, reticulations lax and 
very faint; petiole rather stout, drying black and wrinkled, 
c. 1 cm. long. 

Panicles terminal and axillary, clustered or solitary, 
peduncled, up to c. 14 cm. long, branchlets 1-3 pairs, 
spreading, slender, they and the rachis 4-angled or 
compressed; flowers white, clustered at ends of branchlets, 
or at ends of shorter secondary branchlets; buds globose 
clavate, 5-6 mm. long; calyx funnel shaped, c. 5 mm. long, 
more or less ridged, contracted rather abruptly into a 
pseudostalk c. 2-5 mm. long; lobes 4, ?subpersistent, very 
unequal, the two outer thick, broad, rounded, c. 2 mm. 
across and 1 mm. tall, the two inner subpetaloid, overlap¬ 
ping in bud, thin, broadly ovate orbicular retuse, c. 4 mm. 
diam.; petals 4, free, ovate orbicular or ovate triangular, 
c. 4 mm. across; stamens numerous, up to c. 6 mm. long, 
filaments slender, subulate, wrinkled, anthers broadly 
oblong or oblong elliptic, 0-5-0-6 mm. long, connective gland 
conspicuous; style much stouter than filaments, c. 5 mm. 
long; ovary 2-celled. Fruit unknown. 

I have seen no authentic material of E. Thumra Roxb., 
and so have accepted King’s placing of our plant. I have 
examined a series of specimens placed under E. Thumra in 
Herb. Dehra Dun and these agree well with our plant in 
inflorescence and flower characters but differ in having the 
primary nerves raised above, not sunk, and in the terete 
twigs without raised lines between the nodes. Our plant 
appears close to E. Grifflthii Duthie and E. Ridleyi King 
but differs from both in the venation and in having raised 
lines on the twigs, and from the former in the larger and 
more branched inflorescence and smaller flowers. 
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55. Eugenia Swettenhamiana King, Mat. F.M.P., No. 12, 

126 (1901), pro parte, emend. (Fig. 25c). 

Perak: near Gunong Pondok, 500—800 feet, Kunstler 7590 
(lectotype). 

Arbor 18-21 m. alta. Ramuli tereti, cortice pallide 
fusco. Folia oblanceolata, 10-11 cm. longa, c. 4 cm. lata, 
apice breviter et obtuse acuminata, basi sensim ad petiolum 
attenuata; costa media supra impressa subtus prominente, 
nervis primariis utrinque c. 6-8, supra _ impressis, subtus 
prominulis, inter se c. 1 cm. di stantibus, _ vena . intra- 
marginali a margine 3—5 mm. remota conjunctis; petioli 5-6 
mm. longi. Paniculae terminales, 2—4 fasciculatae pedun- 
culatae, 5-8 cm. longae, ramulis laxis ad 1 cm. longis. 
Flores in apice ramulorum 3 vel 1, sessiles vel pedicellati. 
Calyeis tubus infundibuliformis, brevistipitatus, ad 4 mm. 
longus, lobis 4 late rotundis c. 2 mm. diam. Petala 4, libera, 
calycis lobis sub-aequalia. 

King 1 included two distinct species here and one of them, 
represented by Scortechini’s collection, was redescribed by 
Ridley as E. cordifoliata. Ridley, in a note in F.M.P., I, p. 
755, points out that King’s species is a mixture and that 
the portion that he rejects does not appear to be a 
Myrtaceous plant (there is an obvious lapsus calami in this 
note, for Ridley refers to Scortechini’s plant when he means 
that collected by Kunstler). 

Kunstler’s specimens are certainly not good, the flowers 
being in bud and somewhat crashed, but enough of the 
structure can be made out to be certain that they represent 
a species of Eugenia which has the same shape of calyx 
tube and the same large rounded sepals and free petals as 
E. cordifoliata. The latter, however, has larger flowers 
and leaves with cordate, not narrowed bases. 

King’s description was based mostly on Kunstler’s 
specimens, but also to some extent on Scortechini’s, and a 
new description has therefore been made. 

56. Eugenia subhorizontalis King, Mat. F.M.P., No. 12,112 

(1901); Ridl., F.M.P., I, 733. (Fig. 25d). 

Perak: Asam Kumbang, Wray 2118 (syntype); Taiping, 
Wrwy 2097 (syntype). 

Negri Sembilan : Sungai Raya, Forest Dept. FMS 573. 

Distrib: Siam, Bangka, Sumatra (fide King). 

A small tree. Twigs slender, terete, smooth, blackish 
brown when dry. Leaves thinly coriaceous, oblong or 
elliptic oblong, apex shortly acuminate, base cuneate and 
decurrent on petiole, margins more or less recurved, 8-18 
cm. long and 3-5-6 cm. broad, upper surface drying olivace¬ 
ous to blackish brown, somewhat polished, lower surface 
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brown or reddish brown, dull; midrib impressed above, 
prominent below; primary nerves up to c. 20 pairs 05-1 
cm. apart, very fine and impressed above, fine below but 
elevate and distinct, subhorizontal, curving slightly up to 
a distinct intramarginal nerve c. 2-4 nun. from leaf margin; 
secondaries and reticulations very faint above, slightly 
impressed, elevate below and rather distinct; petiole up to 
c. 1-5 cm. long. 

Panicles terminal and axillary, lax, up to c. 8-9 cm. 
long, branchlets few, distant, spreading-ascending, slender 
and compressed with dark striate bark; flowers white, sessile, 
in clusters of 3-6 at branchlet ends, not crowded, buds 
globose clavate to obovoid, c. 8-10 mm. long; calyx funnel 
shaped, 6-8 mm. long, narrowed at base to a pseudostalk 
2-3 mm. long; lobes 4, nearly equal, broad and rounded, c. 
2 mm. across and 1 mm. tall; petals calyptrate, more or 
less agglutinated; stamens numerous, filaments slender, 
subulate, c. 5 mm. long, anthers oblong, c. 0-5 mm. long, 
connective gland inconspicuous; style stout at base, tapering 
upwards, c. 4 mm. long. Fruit unknown. 

No expanded flowers of this species have been seen and 
the material available is scanty. The subhorizontal 
primary nerves and the lax and rather long inflorescences 
with slender branchlets are distinguishing points. 

57. Eugenia Ridleyi King, Mat. F.M.P., No. 12, 98 (1901); 

Ridl-, F.M.P., I, 735; Corner, Wayside Trees of Malaya, 

p. 503, fig. 168. (Fig. 25e). 

Widely distributed from Kedah to Singapore but ap¬ 
parently nowhere very common except in Singapore. 

Distrib: Siam (fide Craib). 

A tree up to c. 30 m. tall, without buttresses; bark 
irregularly fissured, flaking in thick irregular pieces, not 
papery flaky, light brown or buff-red; inner bark thick, 
fibrous, dark red with dark red sap; wood rather soft, pale 
buff. Twigs slender, terete, the youngest with smooth, 
almost black bark, the older with greyish or brownish 
smooth or slightly rough bark. Leaves deep blue when 
young, thinly coriaceous, ovate lanceolate or oblong lanceo¬ 
late, apex acuminate, base cuneate, from c. 8 cm. X 3 cm. 
to 18 cm. X 6 cm.; upper surface dull, drying dark brown 
to blackish brown, minutely punctate, lower surface paler 
brown, sometimes glandular pustulate; midrib impressed 
above, prominent below; primary nerves 6-10 pairs, 1-2 cm. 
apart, very slightly raised and channelled above, faint, 
prominent below, ascending and curving upwards to form 
a well marked looped intramarginal nerve c. 4-10 mm. from 
leaf margin, with a very faint loop close to margin. 
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secondaries below almost as prominent as primaries, 
reticulations lax, usually very faint; petiole usually c. 1 cm. 
long. 

Panicles terminal and axillary, often clustered, up to 
c. 8 cm. long, usually shortly peduncled, branchlets distant, 
2-3 pairs, spreading, they and rachis slender, angled and 
compressed, with dark bark; flowers clustered at branchlet 
ends, buds globose clavate, c. 7 mm. long and 6 mm. across; 
calyx broadly funnel shaped, abruptly tapered to a 
pseudostalk 1-2 mm. long, green with minute pale gland 
dots; lobes 4, pale green, broadly ovate rounded, c. 4 mm. 
across at base and 2 mm. tall, reflexed after anthesis, 
persistent; petals 4, falling as a calyptra but not 
agglutinated and very easily separable, pale green with paler 
margins, more or less orbicular, c. 4 mm. diam.; disc green 
with thickened corrugate inner margin; stamens numerous, 
filaments slender, subulate, green, c. 5 mm. long, anthers 
very small; style subulate, green, stouter than filaments, c. 
5 mm. long, tapering upwards from a stout pale conical 
base; ovary 2-celled with several ovules in each cell. 

Fruit when ripe dull green slightly flushed brownish 
red, globose or ovoid, occasionally somewhat obovoid, up to 
c. 2 cm. diam., apical umbilicus shallow and wide, c. 8-9 
mm. diam., with the 4 incurved somewhat enlarged and 
fleshy broad blunt calyx lobes on its margin, and style base; 
pericarp white, fleshy, slightly juicy, slightly sweet, c. 3 mm. 
thick; seed more or less globular, c. 1-5 cm. diam., testa pale 
green, thick, pithy and juicy, adhering strongly to the 
irregular surface of the cotyledons; cotyledons pale green, 
more or less equal, stalked, hypocotyle large, cylindrical, 
pink, lying in a groove and reaching almost to the periphery 
of the seed. 

The green flowers and deep blue young leaves make 
this species a distinct one in the field. 

58. Eugenia Dyeriana King, Mat. F.M.P., No. 12, 88 (1901), 

et var. oblonga King, loc. cit.; Ridl., F.M.P., I, 732. 

E. Clarkeana King, loc. cit., 93. E. corrugata King, loc. 

. cit., 93; Ridl., F.M.P., I, 732. (Fig. 26). 

Common from Kedah to Johore in lowland and hill forest, 
common in Perak from sealevel to 4,000 feet, and in hill forest 
at Cameron Highlands, Pahang. 

Distrib: Lower Siam. 

A tree up to c. 22 m. tall. Twigs rather stout, terete, 
smooth, bark brownish or greyish, the youngest shoots 
compressed, with dark bark. Leaves thickly coriaceous, 
elliptic, elliptic oblong or oblong, apex acute or shortly and 
abruptly acuminate, base cuneate or abruptly narrowed on 
to petiole, usually large, up to c. 26 cm. X 10 cm., upper 
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surface drying dark to blackish brown, more or less polished, 
sometimes minutely punctate, lower surface warm red 
brown, more or less shining; midrib shallowly impressed 
above, prominent and rounded below; primary nerves up to 
c. 20 pairs, spaced, impressed above, often inconspicuous, 
bold below and drying dark, ascending and running straight 
or curving up to a bold shallowly looped intramarginal 
nerve 4-6 mm. from leaf margin; secondaries and reticula¬ 
tions usually very faint or invisible above, faint below, but 
if distinct, always much less prominent than primaries; 
petiole stout, up to c. 1 cm. long, widely channelled above. 

Panicles terminal or axillary, often clustered, variable 
in length but nearly always shorter than leaves, reaching 
15 cm., but usually not more than 9-10 cm., usually pedun¬ 
culate, rachis usually rather stout, 4-angled, with dark bark, 
bearing usually about 2 pairs of short stout compressed, 
spreading and distant branchlets; flowers crowded at 
branchlet ends, sessile, buds obovoid, c. 7 mm. long; calyx 
after anthesis widely funnel shaped, c. 6 mm. long, slightly 
contracted near base into a very stout obscure pseudostalk; 
lobes 4, deciduous, unequal, the outer two very thick 
textured, transversely oblong, c. 5 mm. broad and 3 mm. 
tall, inners subpetaloid, thinner textured, suborbicular, c. 5 
mm. diam.; petals 4, free, orbicular, c. 6 mm. diam., gland 
dotted; stamens numerous, filaments slender, subulate, 
reaching c. 1 cm., anthers elliptic or oblong elliptic, almost 
1 mm. long, connective gland conspicuous; style stouter than 
filaments, c. 7 mm. long; ovary 2-celled, multiovulate. 

Fruit globular to depressed globular, smooth or 
vertically ridged or corrugate, up to c. 6 cm. diam., apical 
umbilicus small, with a very short calyx rim without 
remains of calyx lobes; seeds 1-5. 

Ridley reduced E. Clarkeana King to this species, I 
believe correctly, although Craib, FI. Siam. Enum., I, 635, 
retains it provisionally. E. corrugata King is a little known 
plant described from fruiting specimens and I believe it to 
be merely E. Dyeriana with ripe fruit. The material 
shows considerable differences in size and ridging of the 
fruits, depending partly on their age, but two fruiting 
specimens from Cameron Highlands, both with ripe fruit 
(picked up from the ground but collected by an experienced 
native collector), show that the fruit may be almost smooth, 
or with only very faint, or well marked vertical ridges and 
corrugations. The largest fruits, which may be 6 cm. diam., 
and are usually depressed globular, may contain 3 or 5 seeds. 
Smaller fruits c. 2-2-5 cm. diam., on the same individual, 
apparently also ripe, may contain but one seed. Very young 
fruits may be either smooth or vertically ridged. 
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Fruit of Forest Dept. FMS 12112 is c. 3 cm. d:am., 
depressed globose, smooth or faintly vertically ridged, 
crowned by short remains of calyx tube; pericarp thick, 
tough, 5 mm. or more; seed 1, cotyledons very unequal, the 
larger with a triangular recess into which the other tits. 

Fruit of Kunstler 6822 depressed globose, cotyledons 
equal, point of attachment to hypocotyle close to peripho. /, 
opposing faces concave, not interlocking. 

Seed of SFN 82829 more or less hemispherical, 
c. 1-5 X 2-5 cm., cotyledons nearly equal, inner faces nearly 
plane, not interlocking, cotyledons sessile, point of attach¬ 
ment c. 3 mm. from periphery. In a large 2-seeded frrit 
the testa was found to be very thick, adhering closely to + !'e 
cotyledons, the inner faces of the cotyledons plane. 

59. Eugenia Hemsleyana King, Mat. F.M.P., No. 12, 83 
(1901); Ridl., F.M.P., I, 732, fSyzygium wceolaiiir.i 
(Korth.) Merr. & Perry in Mem. Amer. Acad. Arts & 
Sci. XVIII, 3, 174 (1939). (Fig. 27a). 

Peeak: Gopeng, 500-800 feet, Kunstler 61H (syntype), near 
Ulu Kerling, 400-600 feet, Kunstler 8697 (syntype); Re!au 
Tujor, Wray 1803 (syntype) ; Temengoh, Ridley H691. 

Pahang: Kuala Teku, Seimund 4-4 6; Teku, SFN 8088 (Haniff 
& Nur); Sungai Teku, 500 feet, SFN 31711 ( Kiah ); 
Sungai Tahan, Ridley 263i, SFN 20086 (Solttum); track 
to Gunong Tahan, Comer s.n.; Ulu Sekin, Rompin, Forest 
Dept. FMS 3202. 

Distrib: ? Borneo, ? Sumatra. 

A tree, bark pinkish grey, slightly flaky, more or less 
entire; inner bark -red brown, astringent. Ttvigs terete, 
more or less compressed below nodes, bark smooth, yellowish 
grey to pale brown. Leaves large, stiffly coriaceous, elliptic 
to oblong elliptic, apex shortly acuminate, base cuneate, 
from c. 13 cm. X 6-5 cm. to 32 cm. X 14 cm., upper surface 
drying almost black, somewhat polished, smooth, lower 
surface dull dark reddish brown; midrib narrowly impressed 
above, prominent and rounded below; primaiy nerves up to 
c. 25 pairs, 1-2 cm. apart, impressed above, promirent 
below, arising almost horizontally from midrjfc> and curving 
upwards, the upper ones usually strongly curved upwards, 
meeting a prominent looped intramarginal nerve c. 4-7 mm. 
from leaf margin, with another faint series of loops close 
to the recurved margin; secondaries and reticulations very 
faint or invisible above; the secondaries below prominent, 
but less so than primaries, the lax reticulations fine and 
rather faint; petiole stout, c. 1-1-5 cm. long, channelled 
above. 

Panicles terminal and axillary, sometimes clustered, 
usually peduncled, reaching c. 12 cm., with 2 or 3 distant 
pairs of spreading or ascending branchlets, the lower ones 
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up to c. 4 cm. long, the upper short, rachis and branchlets 
compressed, with dark striate bark; flowers crowded at 
brancblet ends in heads, sessile; calyx after anthesis widely 
campanulate, c. 6 mm. long, tapered to base and constricted 
into a distinct very short pseudostalk c. 1 mm. long; lobes 
4, unequal, deciduous, the two outer very thick, very broad 
and rounded, c. 3 mm. across and 1-5 mm. tall, the inner 
two somewhat thinner, c. 5 mm. across and 3 mm. tall; 
petals free, suborbicular, rather thick textured, 4-5 mm. 
diam.; stamens numerous, filaments slender, flattened at 
base, up to 6-7 mm. long, anthers oblong or elliptic, c. 0-6 
mm. long, connective gland rather conspicuous; style stout, 
c. 8 mm. long; ovary 2-celled, multiovulate. 

Fruit (unripe) globular, vertically ridged or nearly 
smooth, apical calyx rim prominent, but without calyx lobes; 
pericarp probably leathery and rather thin; seed 1. 

The material of E. Hemsleyana is not particularly good, 
and good flowering material and ripe fruit have yet to be 
collected. It differs from E. Dyeriana in the larger and 
broader more elliptic leaves with different venation—in E. 
Dyeriana the primary nerves below are black, rather broad, 
ascending and nearly straight, in E. Hemsleyana they are 
prominent but not broad, almost horizontal at first then 
curving boldly upwards, the reticulations usually more 
evident. The flowers of E. Hemsleyana are smaller and the 
calyx more narrowed at base into a more evident 
pseudostalk. 

Merrill and Perry, loc. cit., state that SFN 8088 appears 
to be a good match for Borneaix material of Syzygium 
urceolatum (Korth.) Merr. and Perry. They state also that 
£>. urceolatum closely resembles E. Hemsleyana. It is 
possible that the two are conspecific, but I have not seen 
material of S. urceolatum. If they are, King’s name will 
stand, as Korthals is preoccupied in Eugenia and there is 
apparently no other available. 

60. Eugenia pergamentacea King, Mat. F.M.P., No. 12, 87 

(1901); Ridl., F.M.P., I, 732. (Fig. 276). 

Kedah: Gunong Lang near Baling, SFN 85056 (Kiah), Kwh 
s.n.; Bongsu Forest Reserve, Forest Dept. FMS 3S041. 

Penang: Government Hill, Curtis 1U0 (lectotype collec¬ 
tion) ; Muka Head, Curtis 1U0, Ridley 10781; Waterfall, 
Curtis 1440; Pulau Betong, Curtis 1U0; West Hill, Curtis 
s.n.; Hindu Temple, Haniff 1084; sine loc., Cantley 2689 , 

Perak: TJlu Temengoh, Ridley 14628. 

Selangor: Weld Hill Forest Reserve, Forest Dept. FMS 579. 

Distnb: Endemic. 

Curtis 14 . 4 .O is the type number, but this was cited by 
King with no other indication of locality than Penang. 


Gardens Bulletin, S. 



131 


Curtis frequently gave the same number to specimens from 
different localities which he thought belonged to the same 
species. In this case I have selected the Government Hill 
collection as the lectotype. 

A small tree. Twigs terete, rather stout, bark pale 
brown, smooth or somewhat flaky, the veiy youngest shoots 



Fig. 27. a, E. Hemsleyana; b, E. pergamentacea. 


Vol. XII. (1949). 







132 


with blackish brown smooth bark. Leaves chartaceous- 
coriaceous, large, narrowly elliptic oblong to oblong, up to 
c. 46 cm. long and 15 cm. broad, apex shortly and abruptly 
acuminate, base cuneate or narrowed and rounded, 
occasionally subcordate; upper surface drying leaden brown 
to blackish brown, somewhat polished, lower surface brown 
to dark reddish brown, dull; midrib impressed above, very 
prominent and rounded below; -primary nerves c. 24-42 
pairs, depressed and distinct above, very prominent below, 
very regular, c. 1 cm. apart, slightly ascending, running 
straight or curving slightly up to a prominent, nearly 
straight or shallowly looped intramarginal nerve 4-6 mm. 
from leaf margin with a much fainter loop close to margin; 
secondaries few, almost as prominent as primaries, reticula¬ 
tions transverse, close and parallel, raised and fine on both 
surfaces and distinct; petiole stout, up to 2 cm. long, 
channelled above. 

Panicles terminal or axillary, solitary or two or three 
together, up to c. 15 cm. long, usually peduncled,.branchlets 
up to c. 4 pairs, distant, spreading or ascending, the lower 
ones as much as 6 cm. long but usually shorter, the upper 
ones shorter, they and rachis rather stout or slender, more 
o^ less compressed, with dark bark; flowers in twos or 
threes at branchlet ends, buds pale green, depressed 
globular, c. 8-9 mm. long and 1 cm. across; calyx after 
Milhesis shortly and widely campanulate, suddenly 
contracted into a rather stout pseudostalk c. 3 mm. long; 
lobes 4, subpersistent, unequal, glandular, inflexed and 
overlapping in bud, the outer two thick, broadly oblong, c. 4 
mm. across and 4 mm. tall, the inner c. 6 mm. across and 
4-5 mm. tall, with thin margins; petals 4, ovate orbicular, 
with large gland dots, c. 5 mm. diam.; stamens very 
numerous, up to 6-7 mm. long, anthers oblong, c. 0-6 mm. 
long, connective gland large and conspicuous; style stouter 
than filaments, c. 4 mm. long; ovary 2-celled. 

Fruit more or less globose, c. 2-5 cm. diam., faintly 
vertically ridged, calyx rim rather conspicuous, 2-3 mm. 
high; pericarp about 2 mm. thick; seed apparently naked, 
cotyledons nearly equal, inner faces plane or concave, point 
of attachment nearly central. 

A striking species with its large oblong leaves with 
close parallel reticulation below, unfortunately still rather 
poorly represented by existing collections. It is allied to 
E. Hemsleyarva but the leaves are narrower and more 
oblong, the primary nerves below more prominent, 
straighter and ascending, the reticulation closer and more 
evident, the flowers are much larger and the fruit is 
probably also larger. 
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61. Eugenia Gageana King, Mat. F.M.P., No. 12, 116 

(1901); Ridl., F.M.P., I, 729. (Fig. 28a). 

Perak: Larut, Kwfistler 7563 (type collection). 

Distrib: Endemic. 

t 

A tree up to c. 15 metres tall. Twigs rather stout, 
terete, compressed at nodes, with smooth brown bark. 
Leaves thickly coriaceous, oblong lanceolate, apex 
acuminate, base cuneate, c. 15 cm. X 5-5 cm., both surfaces 
drying dull brown, the upper smooth, punctate, the lower 
wrinkled, without visible glands; midrib narrowly impressed 
above, prominent below; primary nerves up to c. 20 pairs, 
almost invisible above, elevate, slender and distinct below, 
c. 0-5 cm. apart, curving up to a distinct looped intra¬ 
marginal nerve 2-3 mm. from leaf margin, secondaries and 
reticulations invisible above, well marked and almost 
as prominent as primaries below; petiole stout, less than 
5 mm. long, channelled above. 

Panicles terminal, sessile, with several spreading- 
ascending branches 4-5 cm. long from the base, rather 
stout, obtusely 4-angled, bark dark; flowers “waxy white 
tinged with red”, sessile, rather crowded, in threes at ends 
of short branchlets; buds obovoid, 7-8 mm. long; calyx in 
bud 7-8 mm. long, narrowly obovoid, narrowed rather 
abruptly into a pseudostalk c. 2 mm. long; lobes 4, subequal, 
shallow and broad, acute or subacute, c. 2 mm. across and 
1 mm. tall; petals calyptrate, but the outer one free, rather 
thick textured, orbicular, c. 3 mm. diam.; stamens numerous, 
anthers small with a rather conspicuous connective gland; 
ovary 2-celled. Fruit unknown. 

Very little material of this species is available, and that 
only in bud. It is not at all like E. densiflora as Ridley 
suggests. 

62. Eugenia Prainiana King, Mat. F.M.P., No. 12, 116 

(1901); Ridl., F.M.P., I, 750. (Fig. 286). 

Perak: Blanda Mabofc, Wray 3990 (syntype); Larut, within 
100 feet, Kunstler 5309, 6585 (syn types). 

Distrib: Endemic. 

A large tree reaching 48 metres tall and 60-90 cm. 
diam. (fide Kunstler). Twigs rather stout, terete, bark 
smooth, brown. Leaves coriaceous, elliptic oblong, apex 
acuminate, base cuneate, up to c. 12-5 cm. X 5 cm., upper 
surface drying dark brown to nearly black, polished, lower 
surface paler, dull; midrib impressed above, elevate and 
keeled below; primary nerves about 25 pairs, very slender 
and slightly raised on both surfaces, indistinct, ascending 
slightly to a nearly straight and very fine intramarginal 
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nerve c. 1-2 mm. from leaf margin, secondaries and reticula¬ 
tions slightly raised on both surfaces, hardly distinguishable 
from primaries; petiole slender, up to about 1-5 cm, long. 

Panicles terminal or occasionally from upper leaf axils, 
up to c. 6 cm. long, the axillary ones shorter, condensed, 
corymbose, on short stout peduncles, or almost sessile, 
branchlets short, stout, crowded, 4-angled or compressed, 
with dark bark; flowers white, sessile, in threes at branchlet 
ends, buds clavate, c. 9-10 mm. long; calyx in bud funnel 
shaped, 8-9 mm. long, tapering gradually to base, 
pseudostalk c. 4 mm. long but not well defined; lobes 5, 
nearly equal, persistent, broadly ovate triangular rounded, 
fleshy with thin cartilaginous tips, c. 2 mm. across and 1-5 
mm. tall; petals falling as a calyptra, but the outer one 
free, orbicular, thin, c. 4 mm. diam., with sparse but 
conspicuous gland dots, the others agglutinated into a thick 
calyptra; stamens numerous, filaments subulate, anthers 
broadly elliptic, connective gland small but distinct; ovary 
2-celled. 

Fruit (probably unripe) oblong ovoid to globular, c. 2-5 
cm. long and 2 cm. diam., apex with conspicuous long calyx 
tube 5-6 mm. long and 5 mm. diam., fringed with the 
remains of the calyx lobes; pericarp rather thin and 
leathery; seed 1, cotyledons very unequal, one about *4 the 
size of the other, inner faces more or less concave, attached 
to hypocotyle by short stalks. 

63. Eugenia Pearsoniana King, Mat. F.M.P., No. 12, 116 

(1901). E. Prainiana King var. Pearsoniana (King) 

Ridl., F.M.P., I, 751 (1922). (Fig. 28c). 

Perak: Larut, 800-1,000 feet, Kunstler 3526 (type collection). 

Johore: Gunong Panti, 1,500 feet in ridge forest, SFN $2219 
(Comer). 

Distrib: Endemic. 

A tree 15-30 metres tall; bark pinkish fawn, more or 
less entire; inner bark pale brownish drab; wood dingy 
brownish-yellowish. Twigs terete, slender, bark smooth or 
slightly flaky, whitish or pale brown. Leaves coriaceous, 
ovate or elliptic or oblong elliptic, apex caudate acuminate, 
base cuneate, or rounded and abruptly narrowed on to 
petiole, up to c. 10 cm. X 5 cm.; upper surface shining, 
drying olivaceous brown, minutely punctate or pustulate, 
lower surface dull, reddish brown, minutely pustulate; 
midrib impressed above, elevate below and rather sharply 
keeled; primary nerves up to c. 30 pairs, close together, 
slightly ascending and curving up to a very faint intra- 
marginal nerve very close to leaf margin, slightly raised 
above and faint, slightly raised below and very fine and 
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inconspicuous; secondaries very faint, reticulations almost 
or quite invisible; petiole slender, 6-10 mm. long. 

Panicles terminal, short, condensed, 2-4 cm. long, 
sessile or on very short stout peduncles, branchlets crowded, 
short, thick, angled and compressed; flowers cream white, 
the top of calyx tube often pinkish, sessile in twos or threes 
at branchlet ends, buds clavate, c. 8 mm. long; calyx after 
anthesis funnel shaped, c. 6 mm. long, tapering to a short 
stout not well defined pseudostalk c. 2 mm. long; mouth 
with 4 very shallow oblong lobes, appearing truncate; petals 
calyptrate, but the outer one free, rather thick textured, 
orbicular, c. 4 mm. diam., the others agglutinated; stamens 
numerous, up to c. 11 mm. long, filaments slender, subulate, 
somewhat flattened below, anthers broadly oblong or oblong 
elliptic, c. 0.6 mm. long, connective gland small; style 
slender, only a little stouter than filaments, flattened and 
ridged, c. 7 mm. long; ovary 2-celled, multiovulate. Fruit 
unknown. 

Ridley reduces this species to a variety of E. Prainiana, 
but although little material of either species is known, I 
believe them to be distinct, although closely allied. E. Pear- 
soniana differs from E. Prainiana in the thinner and paler 
twigs, the leaves more abruptly acuminate; the stouter and 
more condensed inflorescence; the calyx mouth obscurely and 
shallowly lobed, not with definite lobes with thin tips. Fruit 
of E. Pearsoniana when found may add other distinguishing 
characters. 

64. Eugenia oblata Roxb., FI. Ind., II, 493 (1832); Hort. 
Beng. 37 (1814), nom. nud.; Duthie in Hook, fil., F.B.I., 
II, 492; King, Mat. F.M.P., No. 12, 114; Gagnep. in 
FI. Gen. Indo-Ch., II, 805; Ridl., F.M.P., I, 749, excl. 
syn.; Craib, FI. Siam. Enum., I, 652. Syzygium 
oblatum Wall. Gat. 3569; Cowan & Cowan, Trees North 
Bengal, 68 (1929); Merr. & Perry in Journ. Arn. Arb. 
XIX, 101; Mem. Amer. Acad. Arts & Sci., XVIII, 3, 
187. Eugenia limnoea Ridl. in Journ. Roy. As. Soc. 
Str. Br., LXXIX, 64 (1918), excl. specimina Scortech- 
iniana; F.M.P., I, 729, excl. syn. E. laxiusctda Ridl. 
in Journ. F.M.S. Mus., X, 133 (1920); F.M.P., I, 750. 
W. limnoea Ridl. var. gracilior Craib, FI. Siam Enum., 
I, 650 (1935). (Fig. 28 d). 

Widely distributed but not very frequent from Setul and 
Kelantan to Johore, mostly on tidal rivers and near the sea. 
Distrib: Burma, Siam, Indo-China, Borneo. 

A riverside bush or a tree up to c. 15 metres tall; bark 
smooth or becoming slightly scaly flaky, light greyish green 
or brown or pale greyish buff. Twigs rather slender, terete, 
more or less compressed below nodes, bark drying brown. 
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smooth or flaky. Leaves coriaceous, broadly lanceolate to 
oblong elliptic, apex acuminate, base cuneate or rounded and 
rather abruptly narrowed to petiole, from c. 7-5 cm. X 3 cm. 
to 16-5 cm. X 6-5 cm.; upper surface drying olivaceous brown 
to blackish brown, closely and minutely punctate or some¬ 
times pustulate, lower surface brown or reddish brown, 
glandular pustulate or black gland dotted; midrib impressed 
above, elevate below; primary nerves up to c. 25 pairs, 
usually c. 5 mm. or less apart, raised and slender on both 
surfaces, usually rather indistinct above and distinct below, 
slightly ascending and curving up to a shallowly looped or 
nearly straight intramarginal nerve close to leaf margin; 
secondaries and reticulations below numerous and close, 
almost as distinct as primaries; petiole up to c. 1 cm. long. 

Panicles terminal and axillary, sometimes clustered, 
sessile or more usually pedunculate, shorter than leaves, 
more or less corymbose, reaching c. 7 cm. long, the primary 
branchlets few, slender, angled, ascending, the secondary 
branchlets short and rather crowded; flowers white or pale 
cream, calyx tube often slightly pinkish, sessile in threes or 
clustered at branchlet ends, buds clavate, reaching c. 1 cm. 
long; calyx funnel shaped, 6-8 mm. long, tapered to a rather 
slender pseudostalk 2-3-5 mm. long; lobes 5 (?or 4), sub- 
persistent, subequal, short broad and rounded, c. 2-5 mm. 
wide and 1 mm. tall; petals calyptrate, calyptra thin, all the 
petals agglutinated or the outer one or two free, thin, gland 
dotted, orbicular, c. 5 mm. diam.; stamens numerous, fila¬ 
ments slender, subulate, up to c. 1-7 cm. long, anthers oblong 
elliptic 0-8-1 mm. long, connective gland small; style 
subulate, stouter than filaments, and about as long as them; 
ovary 2-celled. 

Fruit more or less wholly suffused dull purple, depressed 
globose or oblong globose, slightly compressed laterally, c. 
1-75 cm. long and 2 cm. broad, faintly vertically ridged, 
apical umbilicus rather deep, c. 4 mm., diam., calyx rim 
rather prominent, 1-1-5 mm. tall, bearing the somewhat 
enlarged but not conspicuous upright or incurved calyx 
lobes; pericarp c. 2 mm. thick; testa very thick, c. 0-5 mm., 
hard, crustaceous, adhering closely to the pale smooth 
surface of cotyledons; cotyledons nearly equal, opposing 
faces nearly plane, one cotyledon almost sessile on the 
hypocotyle, the other with a short broad stalk. 

Syntypes of E. laxiuscula Ridl. and E. limnoea Ridl. are 
in Herb. Singapore. I can detect no significant points of 
difference between them and typical E. oblata Roxb. E. 
oblata, in common with most widely distributed species, 
shows considerable variation in size and shape of leaf and 
of inflorescence and there is some variation in size of flower. 
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Ridley includes under his E. limnoea, E. oblongifolia 
Duthie var. robwsta King. This variety certainly has 
nothing to do with E. oblongifolia but neither can it be 
placed with E. limnoea. It differs in the truncate calyx 
mouth, the paler smoother twigs, different leaf texture and 
venation. I believe it to be E. inophylla Roxb. 

In his remarks on E. limnoea in Journ. Roy. As. Soc. 
Str. Br., LXXIX, p. 64, Ridley says that King identified 
this as E. densiflora Duthie and that E. limnoea is allied 
to this species. I have seen no specimens of E. limnoea 
previously written up by King (except Scorteehini 216, 
which is E. oblongifolia var. robusta ), nor does King quote 
any of the numbers cited by Ridley. There is not, to my 
eye, even a superficial resemblance to E. densiflora. 

In the original description of E. laxiuseula and also 
in FI. Hal. Pen., Ridley cites Curtis 97,1 as the type of his 
species. This is an error for Curtis 978 (identified by King 
as E. inophylla). Curtis 975 is E. Bemardi King. 

66. Eugenia laevicaulis Duthie in Hook, fil., F.B.I., II, 492 

(1878); King, Mat. F.M.P., No. 12, 116; Ridl., F.M.P., 

I, 749, sub E. oblata Roxb. (Fig. 28e). 

Kedah: Jerai Forest Reserve, Forest Dept. FMS 17917. 

Penang: sine loc., Wallich S600D, Curtis 2246, 2247; Moniot’s 
road, 1,200 feet, Curtis 666; Coolie Lines, Government Hill, 
1,200 feet, Curtis 666; Government Hill, 2,300 feet, Curtis 
750; Muka Head, 800 feet, Curtis 750; top of Penang Hill, 
Ridley s.n.; Penang Hill, 2,300 feet, SFN 21488 ( Hen¬ 
derson) I, SFN 21468, 21496 (Ewart). 

Malacca: sine loc., Maingay K.D. 753 (type collection). 

Johobe: Panti river, Kota Tinggi, Ridley 15448 (this specimen 
differs from the typical form in having considerably larger 
and broader leaves, up to 15 cm. long and 7 cm. broad, 
and the inflorescences longer and less condensed •with more 
slender branches). 

Distrib: Endemic. 

A massive but not tall tree; bark fissured. Twigs 
slender, terete, pale yellowish or pale brown, bark smooth 
and more or less polished, sometimes flaky. Leaves coria¬ 
ceous, oblong lanceolate or oblong elliptic, sometimes ovate 
oblong, rather abruptly acuminate or caudate acuminate 
with a very narrow acumen, base cuneate, 6-5-10 cm. long, 
2-5-4-5 cm. broad, upper surface drying olivaceous brown 
to almost black, more or less polished, minutely punctate or 
glandular pustulate, lower surface reddish brown to 
chocolate brown, obscurely pustulate; midrib shallowly 
depressed above, elevate below, more or less keeled; primary 
nerves about 25 pairs, close together (2—S mm. apart), 
slightly raised on both surfaces and very faint, especially 
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above, meeting in an almost straight intramarginal nerve c. 
1 mm. from leaf margin; secondaries and reticulations very 
faint; petiole up to c. 1 cm. long. 

Panicles terminal or occasionally from upper axils, 
short and condensed, up to c. 3 cm. long, rachis stout, 
branchlets short and crowded, stout, 4-angled with dark 
wrinkled bark; flowers with pale green calyx and greenish 
white petals, usually in threes at branchlet ends, all sessile 
or occasionally the centre one on a very short stout pedicel; 
buds clavate or cylindric clavate 8-9 mm. long; calyx after 
anthesis funnel shaped or slightly campanulate, tapering 
evenly to base, without a well defined pseudostalk; lobes 5, 
triangular, subacute or blunt, c. 2 mm. across and 1-5 mm. 
tall, spreading or reflexed after flowering, persistent; petals 
agglutinated into a thick orbicular calyptra c. 5 mm. diam; 
stamens numerous, filaments slender, subulate, up to 9-10 
mm. long, anthers oblong elliptic, 0-6-0-7 mm. long, 
connective gland small; style stouter than filaments, c. 5 
mm. long; ovary 2-celled. 

Fruit globose or transversely oblong globose, brown 
when dry, pustulate, faintly vertically ridged, c. 1-5 cm. 
diam., apical calyx tube prominent, c. 2 mm. tall and 5 mm. 
across, fringed by the spreading hardly enlarged calyx lobes; 
pericarp rather thin, testa rather thick, pithy crustaceous; 
seed 1, cotyledons nearly equal, side by side, outer surfaces 
finely gland pitted, inner faces somewhat concave, gland 
dotted, sessile on the hypocotyle or nearly so, plumule large. 

Distinct from E. oblata Roxb., to which it is reduced by 
Ridley, in the pale bark of the twigs, the smaller leaves with 
fainter venation, shorter, much contracted inflorescences 
with stouter branchlets, calyx less narrowed at base, with 
smaller subacute triangular lobes, and shorter stamens. 

66. Eugenia Haniffii Henderson in Gardens’ Bulletin, 

Singapore, XI, 309, fig. 6 (1947). 

Penang: Penara Bukit, c. 1,000 feet, Curtis 794. 

Selangor: 20th mile, Ginting Sixnpah, Forest Dept. FMS 
12860; 23rd mile. Ginting Simpah, Forest Dept FMS 
13388. 

Distrib: Endemic. 

A tree 12-15 m. tall. Twigs rather stout, terete, bark 
reddish brown nearly smooth. Leaves chartaeeous, drying 
greenish brown 'to dull grey brown above, dull grey brown 
below, oblong to elliptic oblong, base cuneate, apex rather 
abruptly acuminate, up to c. 13 cm. X 5 cm., petiole slender, 
c. 5-7 mm. long; jnidrib sunk above, prominent below; 
primary nerves fine, not more prominent than secondaries 
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and hardly distinguishable from them, about 25-40 pairs, 
raised above and below, meeting in an inconspicuous intra¬ 
marginal nerve c. 2—4 mm. from leaf margin. 

Panicles terminal, densely flowered, often much 
contracted, usually less than 8 cm. long, primary branches 
stout with reddish brown bark, ultimate branchlets finer, 
more or less 4-angled, with dark striate bark; floweis in 
threes at ends of branchlets, the centre one sessile, the outer 
ones on pedicels c. 0 8 mm. long; calyx narrowly funnel- 
shaped in bud, c. 4-6 mm. long including lobes, gradually 
narrowed to a slender pseudostalk; lobes 4, conspicuous, 
broad, persistent after anthesis, c. 15 mm. tall and 2 5 mm. 
wide, rather thick textured with membranous margins; 
petals 4, free, membranous, persistent for some time after 
anthesis; stamens 9-12 mm. long, style about as long; ovary 
2-locular with many ovules. 

Fruit globose or slightly depressed globose, c. 15 cm. 
diam. (?unripe), crowned by calyx limb and persistent 
sepals; seed 1, globose, cotyledons more or less equal, 
attached to hypocotyle near centre of opposing faces. 

This species is distinguished from E. oblata, to which 
it appears nearest, by the smaller flowers, more deeply lobed 
calyx, denser inflorescence, and the thinner leaves with 
finer and closer venation, with the intramarginal nerve 
further from margin. 

67. Eugenia camptophylla Henderson in Gardens’ Bulletin, 

Singapore, XI, 311, fig. 7 (1947). 

Perak: Gopeng, 500-800 feet, open jungle in hilly locality, 
Kunstler 5594. 

Known only from the above collection. 

A tree 12-15 m. tall, stem 20-23 cm. diam., twigs 
smooth, terete, bark dull brown; leaves lanceolate or 
narrowly elliptic lanceolate, or somewhat ovate-lanceolate, 
up to c. 13 cm. X 4 cm., apex long acuminate, often folded 
or bent sideways when dry, base long narrowed and some¬ 
what decurrent on petiole; upper surface drying blackish 
brown, lower surface dull reddish brown; midrib sunk 
above, raised below; primary nerves about 20 pairs, very 
faint above, slightly raised below, very slender and 
inconspicuous, meeting in a very fine intramarginal nerve 
1-2 mm. from the recurved leaf margin; secondaries and 
reticulations a little less conspicuous than primaries below; 
petiole up to c. 1 cm. long, slender. 

Inflorescence a spreading panicle, or several together, 
terminal or from upper one or two axils, on a peduncle up 
to c. 4 cm. long but usually not exceeding c. 1 cm., peduncle 
and inflorescence branches rather slender, strongly angled, 


Gardens Bulletin , S. 



141 


with striate bark, the whole inflorescence up to c. 9 5 cm. 
long and 6 cm. across; fiowe i s densely crowded at ends of 
branchlets, c. 1 cm. long, sessile; calyx in bud funnel shaped, 
c. 6 mm. long and 3 mm. across mouth, tapering gradually 
from apex to base, the pseudostalk c. 2-3 mm. long but not 
sharply marked off, calyx mouth with five broad shallow 
inconspicuous blunt or subacute subpersistent lobes c. 12*5 
mm. wide and 0 5 mm. tall, but variable in size; p. 's 
probably falling as a calvptra but easily separable, moi e i j 
less orbicular, c. 3 mm. diam.; stamens numerous, filaments 
slender, up to c. 8 mm. long, anthers triangular ovate, c. 
•05 mm. long, connective gland inconspicuous; sty’s 
considerably stouter than filaments, c. 6 mm long. Fr 'H 
unknown. 

A species probably allied to E. inophylia and to E. 
oblata but differing from the former in the larger calyx 
lobes, and the narrower leaves with fewer veins, and firm 
the latter by the smaller and narrower flowers and the much 
narrower leaves with less prominent venation. 

68. Eugenia inophylia (DC.) Roxb., FI. Ind., II, 496 

(1832) ; Duthie in Hook, fil., F.B.I., II, 480; King, Mat. 

F.M.P., No. 12, 114; Ridl., F.M.P., I, 750. ?E. 

oblongifolia Duthie var. robusta King, loc. tit., 112. 

Syzygium inophyllum DC., Prodr., Ill, 260 (1828); 

Merr. & Perry in Mem. Amer. Acad. Arts & 5?ei., XVIII, 

3/188. (Fig. 28/). 

In lowland forest from Penang and Kelantan to Singapore, 
commonest in the north of the Peninsula. 

Distrib: Burma, Borneo, Moluccas (fide Merrill & Perry). 

A tree reaching c. 24 metres tall. Twigs rather slender, 
“terete or obscurely quadrangular, bark brown, smooth. 
Leaves coriaceous, narrowly elliptic or elliptic oblong or 
elliptic lanceolate, apex acuminate, usually rather abrupt’y 
so, base cuneate, up to c. 14 cm. X 5 cm.; upper surface 
drying nearly black,* obscurely punctate or pustulate, some¬ 
what polished, lower surface dark brown or reddish blown; 
midrib impressed above, elevate below; pnmaty i>ci iks 
very numerous and close together, slightly elevate on both 
surfaces and faint, ascending and curving up to a faint 
intramarginal nerve c. 1 mm. from leaf margin; reticula¬ 
tions close and elongate, raised and faint on both surfaces; 
petiole up to c. 1 cm. long. 

Panicles terminal or from upper axils, rather dense, 
corymbose, peduncled, up to c. 12 cm. long with numerous 
rather slender angled and compressed branchlets; flowt.s 
cream or white, crowded at branchlet ends, sessile; buds 
clavate, c. 7-8 mm. long; calyx funnel shaped after anthesis, 
-c. 6 mm. long, tapering gradually to a slender pseudostalk 
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2-3 mm. long, mouth with five very shallow broad obscure 
lobes less than 1 mm. tall; petals calyptrate, the calyptra 
thin and usually the outer petal partially free; stamens 
numerous, filaments slender, subulate, up to c. 7—8 mm. long, 
anthers ovate triangular, 0 6-0 8 mm. long, connective 
gland small and acute but distinct; style rather slender but 
stouter than filaments, subulate, c. 7 mm. long; ovary 
2-celled. 

According to Roxburgh the fruit is large and pear- 
shaped. No ripe fruit on Malayan material has been seen. 

This species differs from E. oblata Roxb. in the 
generally smaller flowers, with the calyx mouth almost 
truncate or very obscurely lobed or wavy, not with shallow 
broad persistent lobes; in the smoother darker twigs, not 
reddish and more or less flaky; in the nerves being less 
prominent above, rather closer, much less prominent below, 
reticulations on < the upper surface more evident and finer, 
less evident below. Ridley says that the nervation of E. 
inophylla is as in E. oblata, but there is a distinct difference. 

I include here with some doubt Scortechini 216 which 
is the type of King’s variety robusta of E. oblongifolia 
Duthie. Ridley places it under E. oblata Roxb., but it does 
not belong there (see note under that species). The two 
sheets of this number in Herb. Singapore have much paler 
twigs than other specimens of E. inophylla, the leaves have 
longer petioles and are pustulate on both surfaces. The 
inflorescence and flowers are those of typical E. inophylla. 

69. Eugenia Bernardi King, Mat. F.M.P., No. 12, 115- 

(1901). E. inophylla Roxb., var. Bernardi (King) 

Ridl., F.M.P., I, 750 (1922). E. simulans King, loc. 

cit., 129, pro parte. (Fig. 29a). 

Penang: Government Hill, 2,000 feet, Curtis 8845 (syntype) ; 
sine loc., Curtis 975 (syntype). • 

Perak: sine loc., Scortechini 386 (syntype). 

Selangor: 15th mile, Pahang track, Ridley 8617 (syntype); 
Weld Hill Forest Reserve, Forest Dept. FMS 1883, 17465. 

Pahang: Cameron Highlands, Forest Dept. FMS 80806; 
Sungai Terolak, Ulu Telom, Forest Dept. FMS 87553; 
Kuala Sungai Kial, Telom, SFN 83908 (Kiah); Rotan 
Tunggal Forest Reserve, Forest Dept. FMS 89353; Sungai 
Tahan, SFN 80074 ( Holttum ). 

Distrib: ? Borneo (see Merrill & Perry in Mem. Amer. Acad. 
Arts & Sci., XVIII, 3, 197). 

A medium sized to tall tree. Twigs slender, terete, or 
the youngest ones slightly compressed, dark brown, the 
older ones with pale grey somewhat polished bark. Leaves 
thinly coriaceous, elliptic or elliptic oblong, apex abruptly 
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and usually shortly acuminate, base cuneate and narrowed 
on to petiole or more or less rounded and abruptly and 
shortly narrowed to petiole, from c. 7 cm. X 3 5 cm. to IS 
cm. X 8 cm.; upper surface when dry from greenish brown 
to almost black, more or less shining, closely pustulate or 
rugulose-pustulate, lower surface paler, greenish to dark 
trown, pustulate as upper surface; midrib impressed above, 
prominent below and pustulate; ptimary nerves numerous 
and close together, raised on both surfaces and very fine, 
ascending slightly to a fine intramarginal nerve close to the 
leaf margin; the close rather elongate reticulations raised 
on both surfaces and almost as distinct as primaries; petiole 
rather slender, up to c. 1-3 cm. long. 

Panicles terminal and axillary, up to c. 10 cm. long, on 
peduncles of varying length, they and the rachis terete or 
obscurely quadrangular, with dark striate bark; lowermost 
branchlets when present ascending, the upper two or three 
pairs nearly horizontal, 4-angled; bracts and bracteoles 
svbpersistent, small, broadly ovate rounded or ovate 
triangular subacute; flowers sessile in threes or clusters at 
ends of very short ultimate branchlets; buds obovoid, c. 6 
nun. long; calyx in bud cylindric campanulate, c. 4-5 mm. 
long, gradually narrowed to base without a well defined 
pseudostalk, after anthesis widely campanulate, or funnel 
shaped, often rather abruptly contracted at base into a 
definite short pseudostalk c. 1-5 mm. long, mouth almost 
truncate or with 5 very short broad obscure lobes; petals 
falling in a calyptra but the outer petal free, thin, orbicular, 
c. 25 mm. diam., the others agglutinated; stamens 
numerous, filaments subulate above, more or less flattened 
at base, up to c. 7 mm. long, anthers oblong ovate c. 0-6 mm. 
long, connective gland small and inconspicuous; style some¬ 
what stouter than filaments, c. 6 mm. long; ovary 2-celled. 

Fruit (?unripe) globose or depressed globose, c. 2-5 cm. 
diam., faintly vertically ridged, apical umbilicus c. 3 mm. 
diam., fringed by the very short calyx rim; pericarp rather 
thin, testa rather thick, more or less crustaceous, seed 1, c. 
1-5 cm. diam., cotyledons slightly unequal, side by side, 
inner faces nearly plane, gland dotted, attached at their 
centres to the hypocotyle by very short broad stalks. 

Ridley reduces this species to a variety of E. inophylla 
Roxb., but I believe it to be sufficiently distinct in the thinner 
leaves, with the upper surface finely wrinkled or pustulate, 
the longer and more slender petioles, the shorter and more 
cupshaped flowers with either a very short stout pseudostalk 
or none. 
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70. Eugenia Brantiana Henderson in Gardens’ Bulletin, 

Singapore, XI, 313, fig. 8 (1947). 

Johore: Sungai Pontian Besar, common on the riverbank in 
tiie Terminalia-Pandanus zone, SFN 36754 ( Henderson), 
SFN 36956 (Comer & Henderson). 

Known so far only from this locality. 

A shrub or small bushy tree. Branchlets terete, bark 
smooth, grey brown to reddish. Leaves thinly coriaceous, 
oblong elliptic to ovate, up to c. 13 cm. long and 5 cm. broad, 
apex long acuminate, acumen 1-2 cm. long, base cuneate and 
narrowed on to petiole, upper surface drying greenish to 
reddish brown, minutely gland dotted, lower surface 
greenish to brownish, paler than upper, minutely gland 
dotted; midrib shallowly impressed above, elevate below; 
'primary nerves up to c. 15 pairs, slender and not conspi¬ 
cuous above, pale and very slightly raised, slightly raised 
and slender below; secondaries and reticulations usually 
obscure above, visible below and almost as conspicuous as 
primaries; intramarginal nerve slender and inconspicuous, 
1-2 mm. from leaf margin; petiole c. 0-5 cm. long. 

Inflorescences terminal or from upper axils, paniculate, 
up to c. 9 cm. long, nearly sessile or on peduncles up to c. 
3 cm. long, primary branchlets up to c. 2 cm. long; flowers 
sessile, clustered either at the ends of the primary branchlets 
or of shorter secondary branchlets; buds c. 1 cm. long; calyx 
c. 7-8 mm. c. 5 mm. across mouth, narrowed at base into 
a rather stout pseudostalk 2-3 mm. long, lobes broad, 
shallow, inconspicuous, c. 0-75 mm. tall and 2-2-5 mm. wide, 
pellucidly gland dotted; petals calyptrate, pellucidly gland 
dotted; stamens very numerous, 15-16 mm. long, anthers 
ovate oblong, 0-5-0-75 mm. long, connective gland con¬ 
spicuous; style 12-13 mm. long; ovary 2-celled with several 
ovules in each cell. Fruit unknown. 

Another species allied to E. inophyUa, but differing in 
the paler bark of the twigs, the much longer stamens, and 
in being a bush or small bushy tree of tidal rivers. 

71. Eugenia filiformis Duthie in Hook, fil., FJB.I., H, 478 

(1878); King, Mat. F.M.P., No. 12, 105, pro parte; 

RidL, F.M.P., 1,740; Comer, Wayside Trees of Malaya, 

p. 497, fig. 168. E. clavimyrtus var. minor Koorders 

& Valeton in Meded. Lands Plantent., XL, 112 (1900). 

Syzygium filiforme Wall. Cat. 3580. (Fig. 29&). 

Common in lowland forest from Perak to Singapore. 

Distrib: Java. 

A small or medium sized tree with dense crown and 
drooping branches, without buttresses; bark smooth or very 
finely creviced in places, warm red brown; inner layers 
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thin, paler brown, wood very pale buff, darkening on 
exposure. Twigs very slender, terete, bark smooth, greyish 
or brownish. Leaves coriaceous, variable in size and shape 
from lanceolate or ovate lanceolate to oblong elliptic, apex 
acuminate or caudate acuminate, base cuneate, or rounded 
and abruptly narrowed to and often decurrent upon petiole, 
from c. 5 cm. X 1-75 cm. to 11 cm. X 5 cm.; both surfaces 
drying more or less greenish brown, closely and minutely 
pustulate or black gland dotted, the glands on the lower 
surface often obscure; midrib impressed above, elevate 
below, often glandular pustulate; primary nerves about 8-16 
pairs, c. 0 5 cm. apart, usually slightly raised and very 
slender and inconspicuous on both surfaces, sometimes 
almost invisible above, occasionally rather distinct below, 
curving up slightly to a fine intramarginal nerve c. 2 mm. 
from leaf margin; secondaries and reticulations usually 
obscure, especially above, often invisible; petiole slender, up 
to c. 7 mm. long. 

Racemes terminal and axillary, very lax and few 
flowered, up to c. 10 cm. long, flowers sometimes solitary 
axillary or extra axillary; peduncles slender, very variable 
in length, rachis slender, bearing distant pairs of flowers or 
solitary flowers, usually with two or three clustered at its 
apex; pedicels filiform, very variable in length, reaching 
4-5 cm. long, usually exceeding 1-3 cm.; flowers white, calyx 
funnel shaped, 5-6 mm. long, tapered or narrowed rather 
abruptly into a slender pseudostalk 0-5-8 mm. long, of the 
same thickness as the pedicel; lobes 4, nearly equal, sub- 
persistent, broad and rounded, thin, gland dotted, c. 2 mm. 
across and 1-5 mm. tall; petals 4, free or calyptrate, or 
the two outer free and the two inner agglutinated, thin, 
orbicular, 2-5-3 mm. diam., inconspicuously gland dotted; 
stamens numerous, filaments slender, subulate, up to c. 5 
mm. long, anthers oblong elliptic, c. 0-4 mm. long, connective 
gland small and inconspicuous; style much stouter than 
filaments, c. 10 mm. long; ovary 2-celled. 

Fruit globose, ovoid globose or more or less depressed 
globose, sometimes a little angled, up to 1-5 cm. diam., pale 
whitey green when ripe, apex crowned by the short calyx 
rim c. 3-5 mm. diam.; pericarp juicy pulpy, up to c. 5 mm. 
thick, testa adhering loosely to cotyledons, somewhat pithy 
and rather thick; cotyledons deep reddish purple, inner 
faces conspicuously gland dotted. Germination hypogeal, 
the shoot with pink winged angles. (It is rare to find in 
Singapore fruits that are not infected with the larvae of 
an insect, apparently the same as that found in E. 
pseudosubtilis ). 
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There is a remarkable and unusual variation in the size 
of the flower parts in this species, even on the same twig. 
In SFN l<\92h the calyx tube varies from 4-6 mm. long, the 
pseudostalk from 2-8 mm. and the pedicel from 18-26 mm. 
In Alvins 5i3, the calyx tube varies from 3-6 mm., the 
pseudostalk from 3-7 mm. and the pedicel from 18-29 mm. 
The range of variation in twelve sheets is—calyx tube 2-5- 
6-5 mm., pseudostalk 0-5-8 mm., pedicel 13-45 mm. 

The very lax racemes with few flowers and the long 
filiform pedicels are very distinctive. 

E. filiformis Duthie var. clavimyrtus (Koord. & Valet.) var. 
nov. E. clavimyrtus Koord. & Valet, in Meded. Lands 
Plantent., XL, 110 (1900); Atlas Baumart. Java, III, 
fig. 484. Clavimyrtus glabrata Bl., Mus., I, 114 
(1849). Myrtus glabrata Bl., Bijdr., 1083 (1826). 
Jambosa glabrata DC., Prodr., Ill, 287 (1828), non 
Eugenia glabrata DC., vel Berg. 

Not uncommon in lowland and hill forest from Penang to 
Singapore. 

Distrib: Java. 

Leaves much as in E. filiformis but sometimes the 
reticulations raised and distinct on both surfaces. Flowers 
with greenish calyx tube and white petals; calyx tube 
cylindric obconic, slightly ventricose, especially after 
anthesis, up to c. 20 mm. long, tapered gradually into a 
slender not sharply defined pseudostalk 1-5-9 mm. long, 
pedicel filiform 15-60 mm. long; calyx limb cyathiform, 
lobes 4, very unequal, broadly ovate rounded, subpersistent, 
eventually reflexed, the two outer rather thick, gland dotted, 
c. 4-5 mm. across and 3 mm. tall, the two inner overlapping 
in bud, thinner, c. 6-7 mm. across, 5 mm. tall, sparsely but 
conspicuously gland dotted; petals 4, free, or sometimes 
calyptrate, orbicular, conspicuously pellucidly gland dotted, 
c. 6-7 mm. diam.; stamens numerous, filaments slender, 
subulate, slightly broadened at base, up to c. 1-2 cm. long 
(to 2-5 cm. fide Koorders & Valeton), anthers oblong 
reniform 0-6-0-7 mm. long, connective gland small and 
inconspicuous; style stouter than filaments and as long as 
them; ovary 2-celled, multiovulate. 

Fruit oblong globose, c. 1-5 cm. long, crowned by the 
short calyx rim, umbilicus shallow, c. 5-6 mm. diam., seed 
1, cotyledons superposed, sometimes polyembryonic. 

This variety differs from the typical form in the longer 
and narrower calyx tube, gradually tapered into the 
pseudostalk and in the very unequal calyx lobes. The 
flowers look so different from those of typical E. filiformis 
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that it could perhaps be held to be a distinct species. 
However, the foliage and inflorescence of both forms are 
very similar and both have long filiform pedicels. 

Koorders and Valeton’s E. clavimyrtus was based on 
Clavimyrtus glabrata Bl., Blume’s name being preoccupied 
in Eugenia. They reduce E. filiformis to a variety —minor 
—of their species, but the reduction of an older name to a 
variety of a later is not in accordance with the Rules of 
Nomenclature. I have examined the type of Clavimyrtus 
glabrata BL, and although the specimen is fragmentary 
with old and detached flowers, I believe it to be our plant. 

Enumerated below are sterile or fruiting specimens 
which cannot be assigned definitely either to the typical 
form or to the variety. 

Kedah: Gunong Jerai Forest Reserve, Forest Dept. FMS 
1127b. 

Perak: Bikum Forest Reserve, Forest Dept. FMS 5385; 
Chikus Forest Reserve, Forest Dept. FMS 27245, 27246; 
Kota, Wray 3202. 

Selangor: Bukit Lagong Forest Reserve, Forest Dept. FMS 
lb685; Kanching Forest Reserve, Forest Dept. FMS 6365. 

Malacca: Merlimau, Derry b71, Alvins s.n.; Bukit Bruang, 
Derry b51, 1230; sine loc., Alvins 68. 

Pahang: Beserah road, Forest Dept. FMS 3130. 

Craib in FI. Siam. Enum. I, 641 (1931) describes as 
new a variety parvifolia of E. filiformis. The duplicate of 
the type (Kerr 7o76) in Herb. Singapore is rather poor, 
having only a few detached flower buds, but although the 
shape of the leaves suggests E. filiformis, the very short 
pseudostalk would place the specimen with E. caudata King 
rather than with E. filiformis. 

E. filiformis Macfady., FI. Jamaica, II, 116 is listed in 
Index Kewensis. According to data given by Pritzel the 
date of publication would have been 1850 or a little earlier. 
However, Fawcett and Rendle, FI. Jamaica, Vol. V, in a note 
on p. xiv, state that the second volume of Macfadyen’s Flora 
was never published, the printing of it having been stopped 
owing to the sudden death of Dr. Macfadyen. This note 
is merely to draw attention to the fact that Macfadyen’s 
name has no nomenclatorial standing, although Index 
Kewensis lists it as if it had. 

72. Eugenia caudata King, Mat. F.M.P., No. 12,105 (1901), 

pro maxime parte; Ridl., F.M.P., I, 740. ?E. filiformis 

Duthie var. parvifolia Craib. FI. Siam. Enum., I, 641 

(1931). (Fig. 29c, d). 

Penang: West Hill, 2,000 feet, Curtis 7bb, 2,400 feet, SFN 
2653 (Burkffl), 3,000 feet, Nauen s.n. 

Perak: sme loc., Scortechini 392 (syntype); Maxwell’s Hill, 
2,500 feet, Wray 2824, 3208 (syntypes), 4,000 feet, Curtis 
2007 (syntype), Ridley 2991 , 5344; Larut, 1,800-2,500 feet. 
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Kunstler 2421 (syntype), 2,000-2,500 feet, Kunstler 626$ 
(syntype), 4,000-4,600 feet, Kunstler 3654. (syntype); 
Gunong Hijau, 5,000 feet, Scortechini 444, (syntype), SFN 
12768 (Burkill & Haniff); Gunong Batu Puteh, 3,400 feet, 
Wray 472, 1176 (syntypes); Ulu Batang Padang, Wray 
1514 (? syntype, ? quoted by King as 1574) ; Bubu Forest 
Reserve, Forest Dept. FMS 29856. 

Selangor: Semangkok Pass, Curtis 8758, Ridley 15591. 

Pahang: Fraser Hill, Forest Dept. FMS 22497, SFN 33160 
(Comer). 

Distrib: Endemic. 

A shrub or small tree up to about 12 metres tall; bark 
smooth entire then finely creviced, greyish brownish; inner 
bark pale greyish brownish drab. Twigs slender or very 
slender, terete, bark smooth, pale brownish or greyish. 
Leaves thinly coriaceous, lanceolate or ovate lanceolate or 
elliptic lanceolate, apex caudate acuminate, base cuneate and 
narrowed on to petiole, from c. 8 cm. X 1 cm. to 7 cm. X 3 
cm., upper surface drying pale brown to blackish brown, 
slightly polished, smooth, minutely punctate, lower surface 
pale brown to reddish brown, dull, minutely black dotted or 
glandular pustulate; midrib narrowly impressed above, 
slightly elevate and keele.d below; primary nerves numerous, 
spreading-ascending to a very obscure intramarginal nerve, 
almost or quite invisible on both surfaces; petiole slender, 
3-6 mm. long. 

Racemes terminal or axillary, up to c. 6 cm. long, very 
lax and few flowered, sometimes with 1-2 pairs of very 
slender spreading branches c. 2 cm. long, each bearing two 
terminal flowers; or almost unbranched with 5 flowers; 
flowers white, the calyces suffused red, sessile or on slender 
pedicels up to c. 5 mm. long; calyx campanulate or funnel 
shaped, c. 5 mm. long, contracted suddenly at base into a 
slender pseudostalk from 1-3 mm. long; lobes 4, equal, 
deciduous, broad and rounded or subacute, c. 2 mm. across 
and 1 mm. tall; petals 4, free or falling as a calyptra but 
not agglutinated, orbicular, obscurely gland dotted, c. 3 mm. 
diam.; stamens variable in length, reaching 12 mm., 
filaments slender, subulate; anthers ovate elliptic, c. 0-5 mm. 
long, connective gland small but distinct; style much 
stouter than filaments, and about as long as longest stamens; 
ovary 2-celled. 

Fruit more or less globose, e. 1-1-5 cm. diam., crowned 
by the short calyx rim c. 6 mm. diam., seeds 1 or 2. 

# The small caudate acuminate leaves with almost 
invisible nervation and the few flowered very lax 
inflorescences distinguish this species. 

Ki n g includes in his species and takes his specific name 
from Myrtus caudata Wall. Cat. 3631, nomen nudum. I 
have seen a sheet of this number in Herb. Calcutta, written 
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up by King. If it is a Eugenia, which I doubt, it differs 
from E. caudata in the narrower and longer leaves, not black 
dotted below, with a different texture and venation. The 
specimen is sterile and is said to have been collected in 
Singapore, where E. caudata has not been found. 

See note under E. filiformis Duthie. 


78. Eugenia oleina Wight, Ill., II, 15 (1841); Craib, FI. 
Siam. Enum., I, 653 (1931). E. myrtifolia Roxb., FI. 
Ind., II, 490 (1832); Duthie in Hook, fil., F.B.I., II, 
483; King, Mat. F.M.P., No. 12, 118; Ridl., F.M.P., I, 
750; non E. myrtifolia Salisb. (1796), nec Sims 
(1821), nec Cambess. (1829). E. acuminatissirm 
Kurz. var. parva Merr. in Philipp. Journ. Sci., I 
(Suppl.) 104 (1906). E. parva C. B. Rob., loc. cit., 
IV, 391 (1909). E. sinubanensis Elm., Leafl. Philipp. 
Bot., IV, 1424 (1912). Syzygium myrtifolium (Roxb.) 
DC., Prodr., II, 261 (1828); Merr. & Perry in Mem. 
Amer. Acad. Arts & Sci., XVIII, 3,182. (Fig. 29e, /). 

Penang: Wallich, fide King. 

Johore: Kota Tinggi, Ridley s.n.; Sungai Ehu Reba, Jason 
Bay, Corner s.n.; Sungai Kambau, Sedili Besar, SFN 
28081 (Corner); Sungai Pendas, SFN 32254 (Comer). 

Singapore: Sungai Morai, Ridley s.n., 3633a; Changi, Ridley 
4572; Sungai Jurong, Ridley 4985; Selitar, Ridley 5001; 
Jurong, Ridley 8494; Kranji, Ridley 11847; Woodlands 
Reserve, SFN 36959 (Ngadtman), Comer s.n.; Economic 
Gardens, Ridley 12195; Botanic Gardens, Ahmat s.n., 
Henderson s.n.; sine loc.; Wallich 3571. 

Distrib: Burma, Siam, Sumatra, Anamba Islands, Borneo, 
Philippines. 

A small tree, trunk sometimes shortly stilt rooted at 
base; bark light greyish brown or light orange brown, 
slightly flaky or very slightly papery flaky. Youngest 
twigs sharply 4-angled, bark smooth, dark brown, older 
twigs terete with brown slightly flaky bark. Leaves 
thickly coriaceous, lanceolate or oblong lanceolate to broadly 
elliptic ovate, -apex acute or acuminate, base cuneate, 3 5-8 
cm. long, 1-4 cm. broad; both surfaces drying pale brown 
to reddish brown, the lower usually paler, both minutely 
punctate or black dotted; midrib narrowly impressed above, 
slightly elevate and keeled below; primary nerves numerous, 
almost invisible, impressed, as are the reticulations, on both 
surfaces; petiole short, less than 5 mm. long. 

Panicles terminal or from upper axils, often clustered 
at tips of twigs, peduncled, c. 4-5 cm. long, branches lax, 
spreading, ascending, they and rachis and peduncle slender, 
stiff, sharply 4-angled with pale or reddish brown smooth 
or somewhat pustulate bark; flowers white or the calyx 
green suffused purplish brown, sessile or on very short 
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rather stout pedicels, in twos and threes at branchlet ends; 
buds broadly clavate, c. 4 mm. long; calyx funnel shaped or 
somewhat campanulate, c. 3-5 mm. long, tapered to base and 
contracted into a pseudostalk c. 1 mm. long; lobes 4, broad 
and rounded, subpersistent, evident in bud, c. 1 mm. across 
and 0-5 mm. tall, reflexed after anthesis; petals falling as 
a calyptra, gland dotted, often not completely agglutinated 
and the outer one at least partially or wholly free, orbicular, 
c. 3-5 mm. diam.; stamens numerous, variable in length, up 
to c. 5 mm. long, filaments slender, subulate, anthers c. 
0-3-0.4 mm. long, connective gland obscure; style much 
stouter than filaments, c. 6 mm. long; ovary 2-celled. 

Fruit small, broadly obovoid or pyriform, c. 5 mm. long 
and 6-7 mm. across, dark red to reddish purple, then black 
when ripe; apex deeply and widely excavate, umbilicus c. 
3 mm. diam., its rim with remains of 4 enlarged lobes; 
pericarp juicy fleshy, up to c. 2 mm. thick; seed 1, more or 
less boat shaped, c. 5-6 mm. X 3-4 mm., testa rather tough 
and leathery, adhering to cotyledons; cotyledons side by side, 
conspicuously gland dotted, one often half as big as the 
other; inner faces folded, with the large hypocotyle lying in 
the fold, reaching the periphery of the seed and there 
conspicuous. Germination epigeal. 

According to Roxburgh this species was first found in 
Sumatra, whence it was sent to Calcutta and cultivated. 
Presumably Roxburgh described his E. myrtifolia from 
specimens from these cultivated plants, and I have therefore 
taken as typical specimens ticketed as cultivated in Hoi*t. 
Bot. Calcutta. The Malayan collections agree well with 
those from Calcutta with a few small variations. In the 
more recent collections the leaves dry much paler. Ridley 
'>001 has the reticulations raised on the under surface of 
the leaf, and Ridley 118A7 has leaves broader than the type 
with the reticulations dark and well marked below, but not 
raised. 

I have seen type material of E. parva C. B. Rob., and 
E. sinnbanensis Elm., and have no hesitation in reducing 
them, as Merrill and Perry do. The Philippine specimens 
are recorded from ridge forest up to 900 m., while in Malaya 
the species appears always to be a lowland one, usually near 
the sea behind mangrove. 

When Roxburgh published his E. myrtifolia the specific 
epithet had already been used in Eugenia. The next oldest 
name appears to be supplied by Syzygium oleinum Wall., 
nom. nud., which was transferred to Eugenia by Wight, loc. 
cit. This might also be considered a nomen nudum, for 
Wight gave no description or reference to a figure. But 
the name seems to be validated by his remarks—“These 
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two” (E. (S.) myrtifolia Roxb. and E. (S.) oleina R.W.) 
“if distinct, are so like each other that I cannot see by 
what characters they can be defined, I look upon them, 
judging'from specimens only, as identical”. Merrill and 
Perry do not admit the validation of the name by Wight, 
and if they are correct it never has been validated. If 
Merrill and Perry’s synonymy is correct, which I have not 
been able to check, the next oldest available epithet appears 
to be supplied by Syzygium campanulatum Korth., Nederl. 
Kruidk. Arch., I, 203 (1847). 

74. Eugenia Benjamins King, Mat. F.M.P., No. 12, 
106 (1901), excl. specimina sumatrana; Ridl., F.M.P., 
I, 734, excl. distrib. (Fig. 30a). 

Perak: Waterfall HOI, Taiping, 1,200 feet, Wray $63$ 
(syntype); Maxwell’s Hill, 2,500 feet, Wray $797, 3$0i 
(syntypes); Larut, 1,500-2,000 feet, Kvnstler 7306 
(syntype). 

Distrib: Endemic. 

A shrub or small tree. Twigs slender, terete, bark 
smooth, pale brown. Leaves thinly coriaceous, narrowly 
elliptic, oblong elliptic, or oblanceolate elliptic, apex caudate 
acuminate, acumen up to 1-5 cm. long, base cuneate; up to 
c. 7-5 cm. long and 3-5 cm. broad; both surfaces drying pale 
brown and conspicuously and closely gland dotted; midrib 
impressed above, elevate below and pustulate; primary 
nerves numerous and close together, meeting in a nearly 
straight intramarginal nerve close to leaf margin, raised 
and fine on both surfaces, the close reticulation also raised 
on both surfaces and as distinct as primaries; petiole 
slender, wrinkled and pustulate, narrowly channelled above, 
c. 5 mm. long. 

Racemes axillary and terminal, shorter than leaves, 
reaching c. 3 cm. long, few flowered but rather dense, rachis 
short, stout, angled, reddish or greyish scurfy; flowers pale 
green, filaments white, red at base, on rather stout pedicels 
of varying length, sometimes sessile, buds globose clavate 
8-10 mm. long; calyx c. 7 mm. long, rather abruptly con¬ 
tracted below lobes into a stout cylindric angled tube c. 5 
mm. long globes 4, spreading, subpersistent, ovate rounded, 
rattier thick with thin margins, conspicuously pellucid 
dotted, c. 3 mm. across and 2 5 mm. tall; petals 4, free, 
orbicular, with conspicuous pellucid glands, c. 5 mm. diam.; 
stamens numerous, filaments slender, subulate, with 
scattered pustulate glands, reaching 10-11 mm., anthers 
broadly ovate oblong, c. 0-6-0-7 mm. long, without connective 
gland; style stouter than filaments, glandular pustulate, c. 
10 mm. long; ovary 2-celled. 
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Fruit "dark claret colour, waxy” (Kunstler), crowned 
by the deeply 4-lobed calyx limb. 

The caudate acuminate glandular leaves with close 
raised venation on both surfaces, the very short few flowered 
condensed inflorescences with rather large flowers and 
scurfy rachis, and the conspicuous glands on sepals, petals, 
stamens and style distinguish this species. 

King includes here Forbes 2<)U6 from 6,700 ft. in 
Sumatra, which he says “agrees absolutely in leaf with those 
collected in Perak”, and describes the fruit of this specimen 
as the ripe fruit of E. Benjamina. He describes the fruit 
of Kunstler 77 06 as unripe, but judging from Kunstler’s 
field note in which he says "fruit dark claret colour, waxy”, 
the fruit of this specimen is nearly, if not quite ripe. In 
my opinion Forbes’ specimen does not agree with the Perak 
collectioife, the leaves being much thicker with coarser and 
more distant nerves, and this, along with the much larger 
fruit without persistent calyx lobes, shows it to belong to 
some other species. 

75 ' *m5 genia syzy Sioides (Miq.) comb. nov. (Fig. 


Calyptranthus caryophyllifolia Bl., Bijdr., 1089 
(1825), non Willd. (1796). Jambosa syzygioides 
M iq., .FI. Ind. Bat., 1, i, 431 (1855). Syzygimn 
syzygtotdes (Miq.) Merr. & Perry in Journ. Arn. Arb., 
(1938); Mem. Amer. Acad. Arts & Sci., 
■£*111, 3, 171. Eugenia cymosa Wight, Ill., II, 97 
4 lg4 y ! Duthie in Hook, fil., F.B.I., II, 482; King, Mat. 
^.P., l, 2 ’1°,°; Gagnep. in FI. Gen. Indo-Ch., II, 

823; Koord. & Valet, in Meded. Lands Plantent., XL, 

t Vo^ tlas Baumart * Java, III, fig. 493; Ridl., F.M.P., 
L 737, pro parte; Craib, FI. Siam. Enum., I, 637; 
Comer, Wayside Trees of Malaya, p. 496, pi. 147; non 
E. cymosa Lamarck (1789). 


Common in the lowlands from Langkawi and Trengganu 
and Sl Hy r sea?ho?e y s. ln Secondary grow *’ and often on rock V 
DiSt Mai!ay^a rma ’ ^ ssam ’ Siam > An <iamans, Indo-China, 

A, s ™all to large tree; bark dull reddish brown or 
greyish brown, fibrous, in young trees nearly smooth, 
bwmng lonptudmally fissured, shaggy and flaky. Twigs 
* erete » drying greyish to reddish brown, bark 
+ or so ?} ew kat flaky* Leaves thinly coriaceous, 
lanceolate or oblong lanceolate to elliptic or ovate elliptic, 
i acuminate or caudate acuminate, base cuneate, from 
. 4—10 cm. long and 1-5—5*5 cm. broad, upper surface drying 
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reddish brown to nearly black, more or less polished, 
minutely punctate, lower surface slightly paler, dull, 
eglandular; midrib narrowly impressed above, elevate 
below; primary nerves numerous (to about 25 pairs) and 
close together, slightly ascending and running straight or 
curving up rather irregularly to an almost straight intra¬ 
marginal nerve c. 1 mm. or less from leaf margin, raised, 
fine and distinct below as are the secondaries and close 
reticulations which are hardly if at all distinguishable from 
primaries, less distinct above, sometimes raised, sometimes 
slightly impressed, sometimes almost invisible; petiole 
slender, channelled above, less than 1 cm. long. 

Panicles axillary or terminal, more usually axillary, not 
more than c. 6 cm. long, usually shorter, often clustered, 
peduncled, sometimes lax, sometimes rather dense, branches 
very slender, distant, spreading-ascending, compressed or 
4-angled with dark bark, bracts and bracteoles minute, 
subpersistent, ovate acute; flowers white with reddish calyx, 
sessile in threes or fours at branchlet ends; calyx campanu- 
late, c. 6 mm. long and 3 mm. across mouth, contracted 
rather abruptly into a slender pseudostalk 2-2-5 mm. long; 
lobes 4, subpersistent, very small, triangular, blunt, c. 1 mm. 
across base and less than 0-5 mm. tall: petals 4, free, 
orbicular, 2-2-5 mm. diam., sparsely pellucidly glandular; 
stamens numerous, filaments slender, subulate, up to c. 4 
mm. long, anthers broadly oblong, c. 0-3-04 mm. long, 
connective gland small but distinct; style much stouter than 
filaments, subulate, c. 5 mm. long; ovary 2-celled, 
multiovulate. 

Fruit ripening dark cherry red to purple black, globular 
or more or less depressed globular, 8-12 mm. diam., with 
conspicuous calyx rim c. 1 mm. high; pericarp 1-3 mm. 
thick, fleshy, seed oblong to globose, testa thick, rather 
leathery, or crustaceous, adhering closely to cotyledons; 
cotyledons side by side, nearly equal, inner faces plane or 
slightly concave, point of attachment to hypocotyle close to 
periphery; plumule and radicle small. 

This common plant has been for many years interpreted 
as E. cymosa Lamk., although Gagnepain in FI. Gen. Indoch., 
loc. cit., indicates that the interpretation is erroneous. I 
have seen a photograph of the type of Lamarck’s species, 
from which it is obvious that it is not our plant. The 
specimen consists of a twig with two leaves, and inflores¬ 
cence and two detached flowers. The leaves are rounded or 
very slightly cordate at the base, broadest below the middle 
and with an acute acumen. The leaves of the Malayan 
plant are narrowed or cuneate at the base, the blade is 
almost always broadest about the middle, and the acumen 
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is blunt. The flowers of E. cymosa Lamk. are much larger 
than those of our plant and the calyx of quite a different 
shape. 

A note by Dr. Gagnepain on Lamarck’s type reads: 
“Ce rameau n’appartient pas a la mime espice que les 
fleurs. Voyez les echantillons de 1’ Eugenia cymosa dans 
le herbier general. Mai 1917.” So that perhaps the type is 
a mixture. In any case no part of it has anything to do 
with our plant. 

Merrill and Perry in Journ. Arn. Arb., loc. cit., are the 
first to use the correct specific epithet for our plant, although 
their name might be liable to rejection as a tautonym. 1 
have seen authentic material of Jambosa syzygioides Miq. 
from the Rijks Herbarium in Leiden, namely specimens 
bearing the names Jambosa syzygioides and Calyptranthus 
caryophyllifolia in Miquel’s and Blume’s handwriting and 
there can be no doubt that our plant belongs here. 

76. Eugenia castanea Merr. in Journ. Roy. As. Soc. Str. 

Br., LXXVII, 212 (1917); LXXIX, 22 (1918). 

Eugenia cymosa var. concinna King saltern quoad 

Kunstler 10521, non Syzygium concinnum Wall. 

Syzygium castaneum (Merr.) Merr. & Perry in Mem. 

Amer. Acad. Arts & Sci., XVIII, 3, 156 (1939). (Fig. 

30d). 

Perak: Ulu Bubong, Kunstler 10521. 

Johore: Sungai Kayu Ara, Mawai-Jemaluang road, SFN 
29249 (Comer); Sungai Berassau, Mawai-Jemaluang road, 
SFN 28977 (Comer). 

Distrib: Borneo. 

A small tree; bark dull reddish brown, nearly smooth. 
Youngest twigs 4-angled, brown when dry and distinctly 
puberplent-papillose, the older twigs terete with brown 
smooth or rather flaky bark. Leaves thinly coriaceous, 
narrowly oblong to oblong elliptic, apex caudate acuminate, 
the acumen c. 1 cm. long, obtuse, base cuneate, up to c. 8 
cm. long and 2-5 cm. broad (in Malayan material), upper 
surface drying dark brown to blackish brown, more 
or less polished, very minutely or obscurely punctate or 
minutely rugulose pustulate, lower surface reddish brown, 
minutely glandular pustulate; midrib narrowly impressed 
above, elevate below; 'primary nerves 25-30 pairs, dose 
together, spreading, meeting in an almost straight intra¬ 
marginal nerve c. 1 mm. from leaf margin, slightly raised 
above and very faint, fine but distinct below as are the 
equally distinct secondaries and reticulations; petiole 
slender, up to c. 5 mm. long. 
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Panicles terminal or axillary, up to c. 75 cm. long, 
peduncled or branched from base, the rachis and branches 
slender, 4-angled and compressed, minutely puberulent- 
papillose; flowers white, sessile in threes at the ends of the 
short ultimate branchlets, buds narrowly clavate, c. 7 mm. 
long; calyx after anthesis funnel shaped, c. 6-7 mm. long, 
gradually harrowed into a slender pseudostalk c. 3-4 mm. 
long, the lower half minutely puberulent-papillose; lobes 5, 
persistent, very shallow and obscure, broad and rounded or 
broadly triangular subacute; petals falling as a calyptra but 
free, or slightly agglutinated, broadly ovate or orbicular, 
pellucidly gland dotted, c. 2-3 mm. diam.; stamens 
numerous, filaments slender, subulate, apparently glandular, 
up to c. 6 mm. long, anthers ovate or oblong, c. 0 3 mm. long, 
connective gland inconspicuous; style stouter than filaments, 
c. 7 mm. long, glandular pustulate; ovary 2-celled 

Fruit (very young) globular or ovoid, c. 4 mm. diam., 
gland dotted, crowned by the conspicuous calyx rim c. 1-5 
mm. tall and 2 mm. across, bearing the persistent calyx 
lobes, base contracted into a pseudostalk. 

This species differs from E. syzygioides particularly in 
the scurfy inflorescence branches and young twigs and the 
less abrupt narrowing of the calyx into the pseudostalk. 
The leaves tend to be narrower and more oblong than those 
of E. syzygioides. 

77. Eugenia pseudosyzygioides Henderson in Gardens' 

Bulletin, Singapore, XI, 315, fig. 9 (1947). 

South Teengganu: BuMt Kajang, 500 feet, SFN 30421 , 
30451, SOW (Comer). 

Perak: Larut, within 100 feet, Kunstler 3422. 

Distrib: Endemic. 

A tree 18-24 m. tall, c. 25-60 cm. diam. 2 m. from 
ground, trunk cylindric. Bark dull greyish, pallid, smooth, 
entire, faintly marked with transverse ridges but even in 
other places; inner bark thin, greyish brown; wood padlid 
buff, darkening on exposure. Twigs slender, terete, 
youngest brown or reddish brown, older ones whitey brown 
to pale grey, bark smooth or finely cracked. Leaves thinly 
coriaceous, ovate, ovate lanceolate to oblong lanceolate, or 
narrowly elliptic, apex caudate acuminate, the acumen up 
to c. 2 cm. long, base cuneate, from c. 4 cm. X 2 cm. to 9-5 
cm. X 4-5 cm.; upper surface drying dull brown to lead 
colour, lower usually paler, brown to reddish brown; petiole 
slender, wrinkled and pustulate below, 3-5 mm. long; 
midrib narrowly channelled above, raised below, more or 
less pustulate, especially towards petiole; primary nerves 
numerous, dose and parallel, not distinguishable from 
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secondaries, raised on both surfaces, sometimes much 
darker than surrounding leaf surface; intramarginal nerve 
very close to and partly hidden by the revolute leaf margin; 
upper surface minutely punctate, lower sparsely black 
dotted. 

Panicles axillary and terminal, usually 4-5 cm. long but 
reaching c. 7 cm., peduncle and branches slender, spreading, 
compressed or angled, with dark, longitudinally wrinkled, 
often pustulate bark; flowers sessile in threes at ends of 
very short branchlets, or these branchlets so reduced that 
the flowers appear umbellately arranged; buds c. 5-6 mm. 
long; calyx tube funnel shaped, usually more or less 
pustulate, narrowing to a slender pseudostalk; lobes 5, 
broad, shallow, rounded, c. 0-5 mm. wide and 0-3 mm. tall; 
petals calyptrate or occasionally free, orbicular; stamens 
up to c. 5-6 mm. long, anthers oblong, c. 0.4 mm. long with 
conspicuous brown connective gland; style rather stout, 5-6 
mm. long; ovary 2-celled. Fruit unknown. 

This species is evidently closely allied to E. syzygioides, 
but differs in the longer pseudostalk and the funnel shaped 
pustulate calyx tube. Sterile material can hardly be distin¬ 
guished from E. syzygioides in the herbarium except 
perhaps by the usually narrower and more oblong leaves, 
but in the field the two species are distinct, E. pseudosyzy- 
gioides having a smooth pale bark, and E. syzygioides 
a more or less fissured and flaky dark red or fuscous brown 
bark. 

78. Eugenia praestigiosa Henderson in Gardens’ Bulletin, 

Singapore, XI, 318, fig. 10 (1947). 

Perak: without locality, Scortechini s.n. 

Known only from this collection, consisting of 5 sheets in 
Herb. Calcutta. 

?A tree, twigs- terete, with smooth bark, dark brown or 
dark reddish brown, in places pale grey and finely cracked. 
Leaves coriaceous, oblong lanceolate or oblong elliptic, up 
to c. 9 cm. X 3-75 cm., apex acuminate, base narrowed, 
upper surface drying olivaceous brown or reddish brown, 
slightly shining, minutely and densely punctate, lower 
surface paler and duller, minutely and densely black 
pustulate-dotted; midrib sunk above, raised below and 
pustulate except at apex, longitudinally wrinkled; primary 
nerves c. 12-15 pairs, very fine and slender above, slightly 
raised, fine below, but rather more conspicuous than on 
upper surface, raised, meeting in a fine intramarginal nerve 
c. 1 mm. from the recurved leaf margin; secondaries and 
reticulations fine and raised below but distinctly less 
conspicuous than primaries; petiole c. 1 cm. long, rather 
slender, deeply channelled above. 
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Inflorescences crowded, terminal or in upper axils, 
spiciform or paniculate with few branches, up to c. 4 5 cm. 
long, rachis compressed or angled with strongly striate pale 
brown bark. Flowers sessile, crowded at or near ends of 
inflorescence branches; calyx in bud c. 6-6-5 mm. long and 
3-5—4 mm. across mouth, obconic or campanulate and 
tapering gradually to base, pseudostalk very short, not 
evident, the mouth rather abruptly expanded into 4 deep 
rounded persistent lobes c. 2 mm. high and 3 mm. across; 
petals 4, free, reflexed after anthesis, more or less orbicular, 
c. 5 mm. across, gland dotted; stamens numerous, filaments 
slender, up to c. 9-10 mm. long, anthers oblong, c. 0-7-0-8 
mm. long, connective gland obscure or absent; style rather 
stout, tapering to apex, c. 8 mm. long; ovary 2-celled with 
several or many ovules in each cell. Fruit unknown. 

Distinctive amongst Malayan species in the short 
crowded inflorescences and the crowded flowers with 
conspicuous calyx lobes and petals. The inflorescences 
recall those of E. rugosa but the flowers and foliage are 
quite different. The flowers resemble those of E. longiflora 
but are shorter, with more conspicuous petals. 

79. Eugenia longiflora (Presl) F. Vill., Nov. App. FI. Filip., 
86 (1880); Gagnep. in FI. Gen. Indo-Ch., II, 822; Craib, 
FI. Siam. Enum., I, 650; Corner, Wayside Trees of 
Malaya, p. 499, pi. 151, fig. 168. Syzygium longiflorum 
Presl, Bot. Bemerk., 70 (1844). Myrtus lineata BL, 
Bijdr., 1087 (1826), non Sw. (1800). Jambosa lineata 
DC., Prodr., Ill, 287 (1828). Syzygium lineatum 
(DC.) Merr. & Perry in Joum. Arn. Arb., XIX, 109 
(1938). Eugenio lineata Duthie in Hook, fil., F.B.I., 

II, 487 (1878); King, Mat. F.M.P., No. 12, 99; Ridl., 
F.M.P., I, 738; Koord. & Valet., Atlas Baumart. Java, 

III, fig. 485; non DC. (1828). Jambosa rubricaulis 
Miq., FI. Ind. Bat., I, i, 429 (1855). Eugenia rubri¬ 
caulis (Miq.) Duthie in Hook, fil., F.B.I., II, 487. 
Jambosa Teysmanni Miq., loc. cit., 429. Eugenia 
Teysmanni Koord. & Valet, in Meded. Lands Plantent., 
XL, 164 (1900). E. marivelesensis Merr. in Philipp. 
Joum. Sci., I, Suppl., 106 (1906). E. Miquelii Elmer, 
Leafl. Philipp. Bot., IV, 1441 (1912). E. simulans 
King, Mat. F.M.P., No. 12, 128 (1901), pro parte. E. 
longicalyx Ridl. in Journ Bot., LXVIII, 11 (1930), fide 
Merrill & Perry. (Fig. 30 e, /). 

Very common in the lowlands from Kedah to Singapore, 
in_ secondary growth, by rivers, and in forest. 

Distrib: Burma, Indo-China, Siam, Malaysia, Philippines. 

A small or medium sized tree, old trees sometimes large 
—up to c. 22 m. tall—and spreading, occasionally stilt 
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rooted; bark smooth and entire or closely and faintly 
transversely rugose with persistent leaf scars, eventually 
shallowly flaky-cracked in small thin superficial pieces, not 
papery flaky, pinkish- or rufous-fawn; inner bark fawn or 
fawn drab. Ttvigs slender, terete, bark smooth, drying pale 
brown or reddish brown. Leaves thinly coriaceous, elliptic 
lanceolate or ovate lanceolate to narrowly elliptic or oblong 
elliptic, apex rather abruptly acuminate or caudate 
acuminate, base cuneate, from c. 5-11 cm. long and 2-5 cm. 
broad; upper surface shining, drying olivaceous brown to 
dark brown, usually minutely and closely punctate, lower 
surface pale brown to reddish brown, usually with scattered 
black gland dots; midrib impressed above, elevate below; 
5 primary nerves numerous and close together, indistinct 
above and slightly impressed, raised below and very fine, 
more distinct than on upper surface, intramarginal nerve 
shallowly looped, c. 1 mm. from leaf margin, secondaries 
and close reticulations below almost or quite as distinct as 
primaries; petiole slender 0-5-1 cm. long. 

Panicles terminal or from upper axils, shortly pedun¬ 
culate or branched from base, or clustered, rather dense, up 
to c. 10 cm. long and wide, raehis and branches slender, 
4-angled, the youngest branchlets compressed, bark dark 
brown and smooth when dry; flowers white or pale green 
or pale pink, fragrant, in threes or twos or sometimes 
solitary at branchlet ends, sessile or shortly pedicellate, 
the minute broad bracts and bracteoles subpersistent, buds 
globose clavate, c. 7 mm. long; calyx cylindric funnel shaped, 
somewhat constricted below lobes and tapering gradually 
to base, c. 6 mm. long, striate and somewhat 4-angled; lobes 
4, nearly equal, broadly oblong, rounded or truncate, 
conspicuous, persistent, sometimes conspicuously gland 
dotted, c. 2-3 mm. across and 2 mm. tall; petals 4, free, 
thin, orbicular, sparsely pellucidly gland dotted, c. 3-4 mm. 
diam.; stamens numerous, filaments slender, subulate, up to 
c. 1-3 cm. long, anthers oblong ovate, c. 0-6 mm. long, without 
connective gland; style much stouter than filaments, c. 10 
mm. long; ovary 2-celled. 

Ripe fruit oblong ovoid, up to c. 1-3 cm. long and 1 cm. 
across, opaque white, crowned by the 4 persistent incurved 
calyx lobes c. 1-5 mm. high, surrounding a deep narrow 
excavation c. 3 mm. diam.; style not persistent but leaving 
a brown scar at base of excavation; pericarp pure white, 
pithy-pulpy, sweetish and faintly aromatic, c. 2-3 mm. 
thick; seed oblong ovoid, c. 1 cm. long and 0-6 cm. across, 
testa brown, rather thick, crustaceous, adhering closely to 
the cotyledons; cotyledons superposed, nearly equal or rather 
unequal, outer surfaces smooth, pale green, very minutely 
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gland dotted; inner faces plane or nearly so, attachment to' 
hypoeotyle near the centre or the periphery by very short 
broad stalks, radicle and plumule small, often faintly tinged 
purplish pink. Germination hypogeal, young shoot deep 
pink, strongly 4-angled. 

I have examined a fragment of the type of Syzygium 
longiflorum from Presl’s herbarium (collected by Cuming 
in the Philippines) and have no doubt our plant is the- 
same. Indeed the Malayan material matches it more closely 
than the bulk of the Philippine material identified with it, 
the latter having as a rule larger flowers. 

E. longiflora and E. tumida have been somewhat 
confused in Herb. Singapore and Herb. Calcutta and 
possibly elsewhere, due to the close similarity in foliage. 
Sterile material or material in young bud is not determin¬ 
able with certainty, but in flowering or fruiting specimens 
the differences are obvious and may be tabulated 
conveniently as follows: 


E. longiflora 

1. Calyx lobes deep, oblong, 

persistent. 

2. Calyx tube not swollen 

above base, more or less 
4-angled after anthesis. 

3. Fruit oblong or ovoid, not 

more than about M cm. 
long, crowned by the i 
enlarged calyx lobes, 
pure white when fully 
ripe. 


E. tv/mida 

1. Calyx lobes broad, 

shallow, dropping soon 
after stamens. 

2. Calyx tube usually 

slightly swollen just 
above base, not 4- 
angled. 

3. Fruit globose or depres¬ 

sed globose, c. 2 cm. 
diam., crowned with 
narrow tubular calyx 
rim, dark brownish 
green when fully ripe. 


80. Eugenia tumida Duthie in Hook, fil., F.B.I., n, 487 
(1878); Craib, FI. Siam. Enum., I, 665; Comer, 
Wayside Trees of Malaya, p. 504, fig. 168. E. pyrifolia 
(Bl.) Duthie, loc. tit., 487 (1878); King, Mat. F.M.P., 
No. 12, 99; Ridl., F.M.P., I, 738; non Desv. (1825). 
Calyptranthm pyrifolia Bl., Bijdr., 1090 (1826). 
Syzygium pyrifolium (Bl.) DC., Prodr., Ill, 261 
(1828); Merr. & Perry in Mem. Amer. Acad. Arts & 
Sci., XVIII, 3, 182. (Fig. 31a). 

Common in the lowlands from Kedah to Singapore, in 
secondary growth and forest. There are two collections only 
from Penang, Canttey’s collector 3128 and Phillips s.n. The 
species has not been recorded again from Penang and these 
collections may be wrongly localised. 

Distrib: Siam, Borneo. 
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A small tree, bark pinkish grey, nearly smooth, very 
like that of E. longiflora. Youngest twigs 4-angled, older 
ones terete, smooth, drying pale brown to whitish brown. 
Leaves coriaceous, elliptic lanceolate or ovate lanceolate to 
narrowly elliptic or elliptic oblong, apex rather abruptly 
acuminate, base cuneate or narrowed rather abruptly on to 
petiole, c. 4 cm. X 15 cm. to 11 cm. X 6 cm.; upper surface 
shining, drying brown to blackish brown, sometimes very 
minutely punctate, lower surface dull, paler, usually 
minutely gland dotted; midrib impressed above, elevate 
below; 'primary nerves numerous and close together, 
indistinct above and slightly impressed, raised below and 
very fine, usually distinct, intramarginal nerve irregularly 
looped, close to leaf margin.; secondaries and reticulations 
indistinct or invisible above, very fine below, slightly less 
distinct than primaries; petiole slender, c. 1 cm. long. 

Panicles axillary and terminal, up to c. 10-11 cm. long 
and about as wide, sometimes lonj^r, many flowered, 
pyramidal or corymbose, usually long peduncled, rather 
laxly branched, the rachis, branches and branchlets slender, 
acutely 4-angled or sometimes narrowly winged, bark 
brown, smooth or slightly pustulate, bracts and bracteoles 
minute, triangular acute, subpersistent; flowers fragrant, 
calyx yellowish, stamens white, sessile, in twos, threes or 
clusters at ends of the short ultimate branchlets, buds 
clavate, c. 6-6-5 mm. long; calyx, after anthesis, more or 
less funnel shaped or narrowly campanulate, c. 5-5-6 mm. 
long, the tube vertically striate, very gently tapered to about 
half, then slightly constricted, and tapered into a stout, not 
well defined pseudostalk, c. 3 mm. long, slightly swollen 
about the ovary; lobes 4, deciduous, broad shallow and 
rounded, less than 0-5 mm. tall; petals 4, free or falling as 
a calyptra with the two outer petals free and the inner more 
or less agglutinated, orbicular, conspicuously pellucidly 
gland dotted, c. 2-5 mm. diam.; stamens numerous, filaments 
slender, subulate, outer ones reaching c. 7-8 mm., usually 
somewhat shorter, anthers oblong, c. 0-6 mm. long, connec¬ 
tive gland small and inconspicuous; style subulate, much 
stouter than filaments, c. 7 mm. long; ovary 2-celled. 

Fruit pale green, finally greenish brown to dull brown, 
often slightly vertically ridged, depressed globose, c. 2-5 cm. 
across and 2 cm. high, the apical calyx tube remains 
consisting of a narrow small tube c. 3 mm. diam. and 1 
mm. high; pericarp pithy, slightly juicy, sweet, 2-4 mm. 
thick, seed lying more or less loosely within; testa white, 
turning brown, thick, pithy, crustaceous, adhering closely to 
cotyledons; cotyledons side by side, surfaces slightly 
wrinkled, shining, pale green or almost white, minutely 
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gland dotted; inner faces nearly plane, only slightly ridged, 
attachment nearly central, sessile or with exceedingly short 
broad stalks, plumule rather large, radicle small . 
Germination hypogeal. 

Two collections from Johore—Bukit Tinjau Laut, SFN 
37086 ( Ngadiman ) and Mawai, SFN 31+707 ( Ngadiman > 
differ from E. tumida in the rather thicker leaves with 
spaced primary nerves, bark of trunk and twigs paler, 
inflorescence branches stouter, compressed and not sharply 
angled, and the stamens a little longer. The shape of the 
calyx is that of E. tumida. 

81. Eugenia linocieroidea King, Mat. F.M.P., No. 12, 118 

(1901); Ridl., F.M.P., I, 749. (Fig. 316). 

Perak: Kelau Tujor, 200 feet, Wray 1898, 2595 (syntypes) ; 
Gopeng, within 100 feet, Kunstler 4580 (syntype) ; Batang 
Padang, 300-500 feet, Kunstler 7980, 8094 (syntypes). 

Selangor: Rantau Panjang, Forest Dept. FMS 12776; 
Ginting Simpah, Forest Dept. FMS 29803. 

Singapore: Bukit Timah, SFN 34775 (Henderson), SFN 
34982 (Comer), SFN 36116 ( Kiah ). 

Dlstrib: Endemic. 

A tree up to c. 18 m. tall, bark pinkish brown, smooth 
or finely tesselately wrinkled or creviced or irregularly 
pimply; inner bark very thick, c. 2 cm., dark blood red with 
sticky sap. Young twigs obtusely or acutely 4-angled, older 
twigs terete, bark brown, nearly smooth. Leaves coriaceous, 
lanceolate or oblong lanceolate or elliptic lanceolate, or 
elliptic to ovate elliptic, apex acuminate or caudate 
acuminate, base cuneate, from c. 3-5 cm. to 8 cm. long and 
1-5 cm. to 4 cm. broad; upper surface shining, drying from 
brownish green to blackish brown, minutely punctate, lower 
surface paler and duller, black dotted; midrib impressed 
above, elevate below; primary nerves numerous and close 
together, ascending slightly and running straight to an 
intramarginal nerve very close to the leaf margin, very fine 
and raised on both surfaces, or almost invisible above, 
reticulations close, usually very slightly less distinct than 
primaries; petioles very slender, from c. 3-10 mm. long. 

Panicles terminal or from upper axils, up to c. 6 cm. 
long and 8 cm. across, much branched and densely flowered, 
the branches spreading-ascending, obtusely 4-angled with 
smooth reddish brown bark, the ultimate branchlets acutely 
angled or almost winged; flowers white, sessile or shortly 
pedicelled, in threes or clusters at branchlet ends, buds 
globose clavate c. 7 mm. long; calyx c. 5 mm. long, funnel 
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shaped, contracted below lobes into a stout, tapering, angled 
and ridged tube; lobes 4, persistent, broadly ovate rounded, 
c. 2 mm. across and 1-5 mm. tall; petals 4, free, orbicular, 
3-3-5 mm. diam.; stamens numerous, up to 7-8 mm. long, 
filaments slender, subulate, anthers broadly elliptic oblong, 
c. 0-4 mm. long, without connective gland; style stouter than 
filaments, c. 7 mm. long; ovary 2-celled. 

Fruit oblong globose, vertically ridged or corrugate or 
almost smooth, c. 1 cm. long, apex with the 4 reddish, 
swollen, incurved calyx lobes; seed 1, cotyledons sessile, 
attached to hypocotyle near their centres, inner faces almost 
plane; germination hypogeal. 

This species resembles E. longifiora but differs from 
it in the very thick bark, the stouter inflorescence branches, 
the more angled calyx tube and the different fruit. 

The specimens from Bukit Timah, Singapore differ 
from the rest in their rather broader leaves and shorter 
panicles. 

82. Eugenia goniocalyx Ridl., F.M.P., V (Suppl.), 309 

(1925). (Fig. 31c). 

Pahang: Fraser Hill, 4,000 feet, SFN 11456 ( Nur ) , type 
collection; Perak-Pahang boundary, Cameron Highlands, 
Forest Dept. FMS 28109; Sungai Yatang, Cameron High¬ 
lands, Forest Dept. FMS 84016; Brinchang, Cameron 
Highlands, 5,000 feet, SFN 31288 (Holttum). 

Distrib: Endemic. 

A tree c. 12 metres or more tall. Youngest twigs 
slender, 4-angled, older ones terete, drying brown and nearly 
smooth. Leaves coriaceous, elliptic or broadly oblong 
elliptic, apex rather abruptly cuspidate, the cusp blunt, base 
cuneate, up to c. 5-5 cm. long and 3-5 cm. broad, upper 
surface shining, drying olivaceous or dark brown, sometimes 
very minutely punctate, lower surface dull, paler, sometimes 
glandular pustulate; midrib deeply and narrowly impressed 
above, elevate below; primary nerves numerous and close 
together, meeting in a looped intramarginal nerve c. 1 cm. 
from the recurved leaf margin, raised on both surfaces, fine 
but distinct, especially'below; secondaries and reticulations 
almost as distinct as primaries; petiole slender, up to 6-7 
mm. long. 

Panicles terminal or from uppermost leaf axils, up to 
c. 5 cm. long, densely flowered, the branches short and rather 
stout, 4-angled; flowers white, usually in threes at branchlet 
ends, sessile or shortly pedicelled, buds clavate, 8-9 mm. 
long; calyx after anthesis funnel shaped, c. 7-8 mm. long, 
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narrowed gradually to base from below lobes, striate and 
sharply 4-angled; lobes 4, persistent, spreading, broad and 
rounded, c. 3 mm. across and 2 mm. tall; 'petals 4, free, 
orbicular, concave, c. 5 mm. diam.; stamens numerous, 
filaments slender, subulate, reaching c. 1-8 cm. long, anthers 
elliptic or elliptic oblong, c. 0-7-0-8 mm. long, without 
connective gland; style stouter than filaments and as long 
as the longest of them; ovary 2-celled. 

Fruit in life green with 4 sharp vertical ridges and 
smaller blunt irregular ridges between them, globose when 
dry, c. 1-1-25 cm. diam., blackish brown to reddish brown, 
smooth except for about 4 sharply raised vertical lines from 
apex to base, apex crowned by the persistent calyx lobes; 
boiled up fruits c. 1-5 cm. diam., with rather obscure vertical 
ridges, surface wrinkled between them; pericarp very thin 
and leathery, testa thick, crustaceous, adhering to coty¬ 
ledons; seed 1, cotyledons minutely gland dotted, side by 
side, one about one-third larger than the other, inner faces 
nearly plane, attached to the hypocotyle near the periphery 
by short broad stalks. 

Allied to E. linocieroidea as Ridley points out, but 
differing in the broader leaves with rather more distinct 
venation, the larger flowers with much longer stamens, and 
in the different fruit. 

83. Eugenia quadribracteata Henderson in Gardens’ 

Bulletin, Singapore, XI, 320, fig. 11 (1947). (Fig. 

34a). 

Penang : Waterfall, Curtis s.n., undated. 

Johore: Kota Tinggi-Mawai road, frequent in drier parts 
of swampy forest, SFN 30986 {Corner). 

Perak: Upper Perak, 1,000 feet, Wray 3771, two sheets in 
Herb. Calcutta which may represent fruiting material of 
this species. 

A tree c. 20 m. tall; twigs stout, terete, bark smooth or 
creviced or slightly flaky, brown or greyish brown. Leaves 
generally oblong elliptic, occasionally tending to be ovate, up 
to c. 25 cm. long and 10 cm. broad, but generally rather 
smaller, apex shortly bluntly acuminate or acute, base 
shortly narrowed and decurrent on petiole; petiole stout, c. 
1-1-3 cm. long; primary nerves very numerous and close 
together, hardly distinguishable from secondaries, up to 
about 60 pairs, fine but distinctly elevate on both surfaces; 
intramarginal nerve as distinct as primaries, c. 2-3 mm. 
from the revolute leaf margin; both surfaces densely and 
minutely punctate. 

Inflorescences terminal or occasionally axillary, some¬ 
times fasciculate, axis and branches as stout as or stouter 
than twigs, rounded or compressed or angled, up to c. 9 cm. 
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long, branches distant and short, usually horizontal or 
somewhat decurved; floicers sessile, densely crowded in 
heads at the branch ends, each flower subtended by 4 broad, 
triangular, more or less persistent, blunt bracteoles: calyx 
more or less globose in bud, obconic after anthesis, c. 3^4 
mm. long and 4-5 mm. across mouth, lobes 5, broadly and 
shallowly triangular, rounded or somewhat acute; petals 
calyptrate; stamens c. 5-6 mm. long, style about the same 
length. Immature fruit globular or somewhat depressed 
globular, 5-6 mm. diam., crowned by the calyx rim. 

This species is a distinct one in its large closely veined 
leaves and the stout inflorescence with the conspicuously 
braeteolate flowers in heads. 

84. Eugenia cyrtophylloides Ridl. in Journ. Roy. As. Soc. 

Str. Br., LXXIX, 65 (1918); F.M.P., I, 749. (Fig. 

31<Z). 

Pahang: Wray’s Camp, Tahan, Ridley 1627 i, type collection. 
Known only from this collection. Perhaps allied to 
E. cerina, but not greatly resembling it. 

A tree with pale reddish bark (fide Ridley)- Twigs 
terete with pale bark. Leaves lanceolate, acuminate, base 
long narrowed, decurrent on petiole, up to c. 8 cm. long and 
2-5 cm. broad, petiole 3-5 mm. long; midrib channelled 
above, boldly raised below and more or less keeled; primary 
nerves c. 30 pairs, raised above and very slender, slightly 
raised below and very inconspicuous, meeting in a faint 
intramarginal nerve usually hidden by the revolute leaf 
margin; secondaries and reticulations hardly less distinct 
than primaries; upper surface usually more or less polished, 
drying greenish, lower surface dull, greenish brown with 
black gland dots. 

Panicles terminal, up to c. 7 cm. long and 4 cm. wide, 
usually with a pair of branches c. 3—4 cm. long from near 
the base and two or three shorter pairs higher up the rachis, 
the branches not very stout, ascending, compressed or 4- 
angled, with striate bark; floicers in groups of threes at the 
ends of the short ultimate branchlets, sessile or very shortly 
pedieelled, calyx tube c. 3-4 mm. long, gradually nan-owed 
to a very short stout pseudostalk, the tube funnel shaped 
in the open flower; lobes 4, triangular ovate, quite distinct; 
petals 4, falling as a calyptra but separable, rather thick, 
gland dotted, unequal, the two larger broadly ovate rounded, 
c. 1-5 mm. across, the two smaller ones narrower. Stamens 
rather numerous (more than 20), c. 1-5 mm. long, filaments 
broad, anthers oblong, connective gland visible ; style short. 
Fruit unknown. 


Vol XII. (19£9). 



168 


85. Eugenia eerina Henderson in Gardens’ Bulletin, 
Singapore, XI, 322, fig. 12 (1947). E. punctvlata 
King, Mat. F.M.P., No. 12, 122 (1901); Ridl., F.M.P., 
I, 747; Comer, Wayside Trees of Malaya, p. 502; non 
F.M. Bailey (1896). Syzygium incarnatum Merr. & 
Perry in Mem. Amer. Acad. Arts & Sci., XVIII, 3,195 
(1939), non Eugenia incarnata Elm. (Fig. 31e). 

Common in the lowlands from Penang to Singapore, often 
in swampy forest and near rivers. 

Distrib: Sumatra, Borneo. 

A tree up to c. 27 m. fall, fluted at base, or buttressed, 
the buttresses sometimes up to c. 1-5 m., or cylindrie, or 
with a few stilt roots; bark reddish or reddish orange, 
rugose in older trees, more or less papery flaky, a thin 
green layer below surface, then a buff or yellowish fibrous 
brittle inner layer; wood hard, pale buff. Twigs terete or 
the youngest somewhat compressed, bark brownish, thinly 
papery flaky. Leaves coriaceous, obovate, oblanceolate or 
occasionally oblong, apex rounded, retuse, or with a short 
blunt point, or abruptly acuminate with acute or blunt 
acumen, narrowed at base gradually or abruptly, 2-5-11 cm. 
X 1-5-5 cm.; both surfaces drying olivaceous or pale brown 
to dark brown or reddish brown, the lower usually paler; 
midrib depressed above, elevate and keeled below; ‘primary 
nerves usually about 16 pairs but often more, not con¬ 
spicuous above, more or less raised below, faint and not 
easily distinguishable from secondaries, meeting in a slender 
intramarginal nerve close to the recurved leaf margin; 
secondaries and reticulations obscure or faint above, some¬ 
times invisible below; sometimes almost as conspicuous as 
primaries; petiole 0 5-1 cm. long. 

Panicles terminal or occasionally from the upper axils, 
lax, up to c. 12 cm. long, branches spreading, compressed, 
pale brown or brownish grey when diy; flowers small, 
sessile, crowded at the ends of the short ultimate branchlets, 
bracts and bracteoles very small and inconspicuous; buds 
obovoid, c. 275-3-25 mm. long; calyx campanulate or 
obconic, c. 225-2-5 mm. long and 2 mm. across mouth, 
narrowed to a very short stout pseudostalk c. 0-5 mm. long, 
mouth very obscurely and shallowly 4-toothed; petals 
ealyptrate; stamens c. 15-30, filaments 0-5-0-75 mm. long, 
broad and flattened, tapering slightly from base to apex, 
anthers small, oblong, connective gland small and incon¬ 
spicuous; style c. 0-5 mm. long, narrowly conical; ovary 
2-celled. 

Fruit oblong obovoid, 1-2-1-4 cm. long and 7-8 mm. 
across at widest point, apex flattened, deeply and narrowly 
excavate, with very short calyx rim; pericarp fleshy, 3-4 
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mm. thick; seed more or less globose, c. 4 mm. diam., testa 
adhering to it but peeling off easily, leaving a thicker inner 
layer, beneath which is a mucilaginous coat; cotyledons 
more or less equal, opposing faces folded, with the large 
hypocotyle, which is grooved along one side, lying in the 
fold and extending to the periphery of the seed. 

This species was described as E. punctidata by King, 
Mat. F.M.P., No. 12, 122 (1901), and Ridley, F.M.P., I, 
747 followed King without comment. King’s name is a 
later homonym, being antedated by E. punctidata F. M. 
Bailey (1896). If this were all, only a new name would 
be required, but the case is complicated because King cited 
as a synonym Jambosa “punctidata” Miq., FI. Ind. Bat. 
Suppl. I, 310, which may perhaps be taken as a typo¬ 
graphical error for Jambosa puncticulata. the only name 
on p. 310 of Miquel’s work that could be meant. King saw 
Miquel’s plant, for he has -written on a sheet of Teysmann 
J603 in Herb. Calcutta “This is the type sheet” and on the 
cover enclosing the sheet “Eugenia puncticulata Miq.” 
Jambosa puncticulata Miq. is not our plant. It differs 
considerably in the leaves, which are oblong lanceolate, 
acuminate, with bold, well spaced primary nerves, raised 
below and impressed above. King’s E. punctulata, there¬ 
fore, must be regarded as a mixtum compositum. A 
further, though less important complication, is the fact that 
King omitted Sumatra, the type locality of Miquel’s plant, 
from the distribution of his E. punctulata. 

King probably took his specific name from Syzygium 
punctulatum Wall., which he also cited as a synonym, but 
which, being a nomen nudum . has no standing; but it might 
be argued that Jambosa puncticulata Miq. is the basinym, 
from which King’s species must be interpreted, in spite of 
the fact that what King did describe is a totally different 
plant. King did not make the transfer of MiqueFs name 
to Eugenia, and. as far as I can discover, it never has been 
transferred. It might be said that King’s epithet “punctu¬ 
lata” could be a typographical error for “puncticulata” in 
the same way as his citation of MiqueFs plant is probably 
such an error, but with Wallich’s name “punctulata” 
available, the supposition does not seem warranted. The 
epithet “puncticulata” is not now available in Eugenia for 
Merrill gave it to a Philippine plant in 1914. 

It was therefore thought advisable to start afresh and 
instead of giving merely a new name to King’s plant, to 
re-describe the species and to indicate a type. 

Merrill in Herb. Kew, and with Perry in Mem. Amer. 
Acad. Arts & Sci., XVIII, 3, 195 (1939) identifies this 
species with E. incamata Elmer, Leaflets Philipp. Bot., IV, 
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1416 (1912), of which fruiting specimens only are known 
from Palawan, Philippine Islands, from an altitude of about 
225 m. I have examined type material of E. incamata 
(Elmer 18231) and although in leaf characters it closely 
approaches our plant, it differs in having smooth not flaky 
bark on the twigs, and in its globose much wrinkled fruits 
which differ rather markedly from the obovoid hardly 
wrinkled fruits of the Malayan plant. There are other 
points in Elmer’s description which do not fit our plant, 
one being the colour of the fruits, which are said to 
be “of a pretty waxy or incamatus red” and to give the 
tree a red appearance. Our plant has white or greenish 
white fruits with no red colour. E. incamata is doubtless 
allied to E.cerina, perhaps closely, but in view of the scanty 
material available of the former, and of the differences 
between the two, it seems unwise to assume that they are 
the same. 

E. cerina Henderson var. turbinata var. nov. 

A typa foliis vulgo minoribus, nervis lateralibus 
pluribus, subtus plus prominentibus, pseudostipitis calycis 
longioribus, fructo turbinato differt. 

Selangor: Sungai Ting-gi, Forest Dept. FMS 41652, HO60. 

Negri Sembilan : Singkang, Forest Dept. FMS 4208. 

Pahang: Pekan, Ridley s.n.; Baloh Forest Reserve, Kuantan, 
Forest Dept. FMS 3815; Sungai Chini, Kuantan, Forest 
Dept. FMS 4106; Rompin, Forest Dept FMS 17168; 
Sungai Bera, near Tasek Bera, SFN 24114 ( Henderson ); 
Tasek Bera, SFN 24448 ( Henderson ). 

Johobe: Kota Tinggi, Ridley 15874, TYPE collection, holotype 
in Herb. Singapore; Bagan Limau, Sungai Sedili, SFN 
23897 {Comer) ; Danau, Sungai Sedili, Comer s.n. 

Singapore: Sungai Morai, Ridley 8988 bis; Sungai Jurong, 
Ridley 4988; Kranji, Ridley 4989; Bukit Mandai, Ridley 
6527; Tampenis, SFN 7616 ( Burkill ).. 

This variety usually has smaller leaves than the typical 
form, with nerves more numerous and more conspicuous 
below, but these characters are rather variable; the flower 
buds are more slender (c. 4-4-5 mm. long), the calyx c. 4 
mm. long and 2-2-5 across mouth, tapering more gradually, 
the teeth a little more evident, the stamen filaments a little 
narrower and not flattened, the style a little shorter. The 
petals are ealyptrate and the ovary 2-locular as in the 
typical form. The chief difference is in the fruit, which in 
this variety is turbinate, the apex expanded then abruptly 
contracted into a swollen stalk which often has a slight 
kink on one side, c. 1-5 cm. long and 7-8 mm. across the 
widest part of apex; pericarp fleshy with a fibrous endocarp; 
seed dark brown, oblong, 6-7 mm. long and 4 mm. across, 
testa adhering to cotyledons closely, consisting of an outer 
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fine transparent coat and an inner, thicker, dark brown 
layer, but without the mucilaginous layer of the typical 
form; cotyledons more or less as in the typical form, but 
the hypocotyle not grooved. 

E. cerina Henderson var. montana var. nov. 

A typa floribus maioribus, lobis calycis conspicuis 
differt. 

Trexggaxu : Gunong Padang, 4,000 feet, SFX JiS&J (Moysey 
& Kiah). 

Perak: Lower Camp, Gunong Batu Puteh, Wray 1125. 

Pahang: Fraser Hill, 4,000 feet, SFX 33208, TYPE collection, 
holotype in Herb. Singapore, SFN 112(14 (Xur), Forest 
Dept. FMS 22537: Cameron Highlands, Forest Dept. FMS 
259-20. 

JOHORE: Gunong Belumut, summit, Holttum 58 (leaf 

specimens only). 

This variety differs from the typical form in the larger 
and stouter flower buds, 3-5-4 mm. long, the calyx c. 3-3-25 
mm. long, c. 3 mm. wide just below lobes, narrowed rather 
abruptly into a short stout pseudostalk c. 1 mm. long, lobes 
evident, broad and rounded, incurved over petals in 
bud and persisting as triangular points after anthesis; 
petals calyptrate, but the calyptra much thicker than in 
the typical form or in var. turbinata; stamen filaments 
more tapered to apex. Ovary 2-celled. Fruit unknown. 
The bark is described by the collector of the type specimens 
as brownish greyish dull, slightly flaky, not fissured or 
rugose. 

86. Eugenia avenis (Miq.) comb. nov. (Fig. 32a). 

Syzygium avene Miq., FI. Ind. Bat. Suppl. I, 312 

(1860). Syzygium scoparium Wall. Cat. 3594, nom. 

nud. Eugenia scoparia Duthie in Hook, fil., F.B.I., II. 

489 (1878); King, Mat. F.M.P., No. 12, 125;Ridl., 

F.M.P., I, 748. 

Malacca: Merlimau, Goodenough 

Johore: Hadji Senawi, Ridley 11055 . 

Singapore: sine loc,, Wallick J594, 

Distrib: Sumatra. 

A ? tree. Twigs slender, terete, with a smooth polished 
papery pale yellow layer which flakes off and reveals pale 
reddish brown bark beneath. Leaves coriaceous, oblance- 
olate, narrowly obovate, or oblong- or elliptic-lanceolate, 
apex acute or shortly acuminate, base cuneate, up to c. 7 cm. 
X 2-5 cm., upper surface somewhat polished, drying brown 
to dark brown, minutely and closely punctate, lower surface 
dull and paler with close minute dark glands; midrib 
narrowly impressed above, elevate below; primary nerves 
numerous and close together, very slightly raised on both 
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surfaces and almost invisible, meeting in a very obscure 
intramarginal nerve close to leaf margin; petiole usually 
less than 5 mm. long. 

Panicles terminal or from upper axils, up to c. 4 cm. 
long, peduncle slender, 4-angled, usually long, with a few 
divaricate, short, slender, 4-angled, laxly flowered brandies 
near its apex; floioers in threes at apices of short ultimate 
branchlets, the centre flower sessile, the outer ones on 
distinct pedicels c. 1 mm. long; buds clavate, c. 2-5-3 mm. 
long; calyx after anthesis rather widely funnel shaped, c. 
2-5 mm. long, contracted rather abruptly at base into a 
pseudostalk c. 0-5 mm. long; lobes 4, short broad and 
rounded, incurved in bud, persistent; petals falling in a 
thick flat quadrangular calyptra; stamens few (c. 20), 
filaments short, subulate above, flattened at base, anthers 
elliptic, c. 02-0-3 mm. long. 

Fruit more or less globular, c. 4 mm. diam., apex broad, 
convex, not excavate, with the very short calyx rim c. 2-5 
mm. diam., and remains of calyx lobes. 

King reduced S. avene Miq. to E. scoparia Duthie, but 
Wallich’s name is a nomen nudum which was not validated, 
by Duthie, until 1878. Miquel’s name is therefore older. 
I have compared a “duplicate type” of S. avene Miq. from 
Leiden and another sheet of the same collection (Sumatra, 
Priaman, Diepenhorst H.B. 3083) in Herb. Calcutta with 
a sheet of Wallich 359k, also in Herb. Calcutta. Although 
Wallich’s specimen is in fruit and the others in flower, there 
can be little doubt that they are conspecific. The 
other collections cited above match the Sumatran plant 
reasonably closely. 

E. avenis is probably allied to E. cerina, and also to 
Syzygium nigropunctatum Merr. & Perry in Mem. Amer. 
Acad. Arts & Sci., XVIII, 3, 195, as these authors point 
out, but it differs from the latter in the narrower longer 
leaves and longer inflorescence branchlets. 

87. Eugenia Goodenovii King, Mat. F.M.P., No. 12, 117 

(1901); emend.; Ridl., F.M.P., I, 731, pro parte. (Fig. 

32 b ). 

Perak.: near Ulu Selangor, 500-700 feet, Kunstler 87kl. 

Malacca: Ayer Kroh, Goodenough 1759, lectotype. 

Diatrib: Endemic. 

A tree. Youngest twigs slender, compressed or 4- 
angled, older ones terete, bark smooth becoming slightly 
flaky, drying pale yellowish grey. Leaves thickly coria¬ 
ceous, narrowly elliptic, apex shortly acuminate, base 
narrowly cuneate, up to c. 12 cm. X 4 cm., both surfaces 
drying brown, the upper somewhat polished, obscurely 
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Fig. 32. a, E. avenis; b, E. Goodenovri; c, E. Cvrtisii. 


punctate, the lower dull, not glandular; midrib shallowly 
impressed above, smooth and shining and elevate below; 
primary nerves about 12 pairs, c. 1 cm. apart, curving up 
to an intramarginal nerve c. 3 mm. from leaf margin, very 
obscure on both surfaces or invisible above; secondaries 
slightly fainter than primaries, reticulations not visible; 
petiole rather stout, cha n nelled above, c. 5 mm. long. 
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Panicles terminal and from upper axils, short and 
lather densely flowered, c. 4 cm. long, usually branched 
from base, the branches short, spreading, angled, with 
brownish wrinkled bark, bracts and bracteoles small, broad 
and rounded, persistent; flowers usually in threes at 
branchlet ends, on pedicels c. 2 mm. long, or sometimes the 
central flower of the triads sessile; calyx nearly 1 cm. long, 
funnel shaped and tapered to base and rather suddenly 
contracted into a pseudostalk c. 1-5 mm. long; lobes 4, 
unequal, the two outer thick textured, broad and rounded, 
c. 3 mm. across and 2-5 mm. tall, the two inner rather 
thinner with thin margins, pellucidly gland dotted, c. 5 mm. 
across and 4-5 mm. tall; petals 4, falling as a calyptra, but 
not agglutinated and easily separable, orbicular, pellucidly 
gland dotted, c 6 mm. diam.; stamens numerous, anthers 
on oblong, c. 0-7 mm. long, connective gland inconspicuous; 
ovary 2-celled, multiovulate. 

As noted under E. rugosa (Korth.) Merr., Kang’s 
species is a mixture, for he included under it Syzygium 
rigidum Wall. Cat. 3581, which is E. rugosa . one of the 
clavate flowered group related to E. attenuata, and quite 
different from the specimens quoted above which have a 
funnel shaped calyx with conspicuous lobes. 1 have there¬ 
fore retained King’s name for the latter group, selecting 
Goodenough 1759 as the type. 

88. Eugenia Curtisii King, Mat. F.M.P., No. 12,129 (1901); 

Ridl., F.M.P., I, 749. E. coralina Merr. in Journ. Roy. 

As Soc. Str. Br., LXXVII, 207 (1917); loc. cit., 

LXXIX, 20 (1918). Syzygium Curtisii (King), Merr. 

& Perry in Mem. Amer. Acad. Arts & Sci., XVIII, 3, 

182 (1939). (Fig. 32c). 

Perak: Sepatang, Wray 2968 (syntype); Taiping Wray 3102 
(syntype); Gopeng, 300-500 feet, Kunstler 6149 (syntype). 

Pahang: Sungai Bera near Tasek Bera, SFN 24110 

(. Henderson). 

Johore: Kangka Sedili Ketchil, SFN 28622 (Comer). 

Distrib: Sumatra, Borneo. 

A tree up to c. 25 m. tall; trunk fluted at base; bark 
very slightly papery flaky, appearing smooth and entire, 
with persistent leaf scars, pinkish fawn to pale rufous 
fawn; inner bark pale fawn cinnamon darkening on 
exposure as does the yellowish wood. Twigs terete, bark 
drying dark brown, flaky. Leaves coriaceous, oblong 
elliptic or oblong lanceolate, occasionally oblanceolate, apex 
'acuminate, base cuneate, from c. 5 cm. to 12 cm. long and 
2 cm. to 5 cm. wide, upper surface drying greenish brown 
or olivaceous brown to nearly black, shining, obscurely 
(punctate or glandular pustulate, lower surface dull and 
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paler with minute close dark or eoncolorous pustulate 
glands; midrib narrowly impressed above, elevate and 
pustulate below; primary nerves up to 20 or 25 pairs, 
spreading and nearly straight, meeting in a nearly straight 
intramarginal nerve c. 2 mm. from the recurved leaf 
margin, usually raised on both surfaces, indistinct above, 
fine but distinct below, the secondaries and reticulations 
somewhat less distinct; petiole up to c. 1 cm. long. 

Panicles terminal, occasionally from upper leaf axils, 
branched from the base, dense, corymbose, raehis, branches 
and branchlets rather stout, with reddish brown rugose- 
granular bark flaking in small square pieces; flowers sessile, 
densely crowded at the ends of the ultimate branchlets, buds 
globose clavate or obovoid, 4-6 mm. long; calyx after 
anthesis funnel shaped or widely campanulate, granular, 
4-5 mm. long and c. 3 mm. across mouth, contracted rather 
suddenly at base into a rather slender pseudostalk 1-2 mm. 
long; lobes 5, broadly triangular, c. 1 mm. across and 0-5 
mm. tall, deciduous; petals 5, falling as a calyptra but easily 
separable, orbicular, conspicuously pellucidly gland dotted, 
the outer one c. 3 mm. diam., the inner ones slightly smaller; 
stamens numerous, reaching 8-9 mm. long, filaments 
slender, subulate, anthers ovate oblong to orbicular, c. 0-4 
mm. long, connective gland distinct; style stouter than 
filaments, c. 7 mm. long; ovary 2-celled, multiovulate. 

Fruit depressed globose to nearly reniform and flat¬ 
tened laterally, or globose, up to c. 1-8 cm. broad and 1 cm. 
tall, surface shining or dull red brown when dry, smooth 
or minutely rugulose or pitted, apex with tubular remains 
of calyx tube c. 1-5-2 mm. tall and 3 mm. diam.; pericarp 
leathery, c. 1 mm. thick; seed 1, conforming to shape of 
fruit, cotyledons without testa, nearly equal, attached to 
hypocotyle by short broad stalks. 

E. Curtisii King var. minor King, Mat. FJM.P., No. 12, 129 

(1901). 

Perak: Tapah, Wray 194 (syntype). 

Malacca: sine loc., Harvey s.n. (syntype). 

Pahang: Bentong, Forest Dept. FMS 3912; Rarnpin, Forest 
Dept. FMS 17104. 

This differs from the type in having the inflorescence 
branches dark red rugose scurfy, not scaly flaky, the flowers 
either without pseudostalk or with a very short (c. 0-5 mm.) 
pseudostalk, the buds smaller (c. 3 mm. long), the leaves 
a little more oblong, upper surface smooth, not pitted* 
occasionally slightly pustulate, lower surface pustulate. 
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E. Curtisii King var. Holttumii (Ridl.) var. nov. 

E. Holttumii Ridl. in Joum. Bot., 296 (1924); 

F.M.P., V, Suppl., 309. 

Pahang: Fraser Hill, 4,000-4,370 feet, Forest Dept FMS 
7751 (BurkiU & Holttum) ; Boh Plantations, Cameron 
Highlands, 4,000 feet, SFN 32666 (Nur). 

Although E. Curtisii is not a well-known or common 
species, there is sufficient variability in the collections to 
justify the inclusion of E. Holttumii as a mountain variety. 

The variety differs from the typical form in the 
generally smaller leaves (2-7 cm. X 1-126 cm.) somewhat 
more closely nerved, the more abrupt contraction of the 
calyx into a very short (0 5 mm.) pseudostalk (the flowers 
are sessile, not pedicelled as Ridley described them) and 
the very small calyx lobes produced into subulate points. 

89. Eugenia setosa King, Mat. F.M.P., No. 12,120 (1901): 

Ridl., F.M.P., I, 755. (Fig. 33a). 

Perak: Taiping, Wray 2704 (syntype); Larut, within 100 
feet, Kunstler 5447, 6202, 6601 (syntype), within 300 feet, 
Kunstler 5266, 6793 (syntypes). 

Selangor: Sungai Tinggi, Kuala Selangor, SFN 34068 
(Nur), Forest Dept. FMS 44033. 

Distrib: Endemic. 

A shrub or small tree or ? a climber. Twigs slender, 
terete, densely reddish scurfy and coarsely hairy with 
spreading subulate hairs. Leaves thinly coriaceous, oblong 
lanceolate or narrowly oblong, apex abruptly acuminate or 
caudate acuminate, the acumen up to c. 1-5 cm. long, base 
rounded, up to c. 8 cm. X 2-75 cm., upper surface somewhat 
polished, drying greenish or olivaceous brown, minutely 
punctate or pustulate, lower surface greenish brown to dark 
brown, minutely and closely pustulate; midrib narrowly 
impressed above, elevate below and clothed with coarse 
subulate spreading hairs; primary nerves n um erous (up to 
c. 35 pairs) and close together, subhorizontal, meeting an 
intramarginal nerve less than 1 mm. from the somewhat 
undulate and recurved leaf margin, slightly raised and very 
fine and faint on both surfaces, the secondaries and lax 
reticulations hardly visible above, slightly fainter below 
than primaries; petiole very short, 2—3 mm leaves 
appearing sessile. 

Panicles terminal or from upper leaf axils, up to c. 
8 cm. long, on long peduncles, branches numerous, slender, 
spreading, all covered with the same reddish scurf and 
coarse hairs as twigs; flowers rather crowded on the short 
ultimate branchlets, white, sessile, bracts and bracteoles 
minute, narrowly triangular acute, subpersistent, buds 
.globose clavate; calyx eampanulate, c. 5 mm. long and 3 mm. 
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across mouth, contracted about the middle into a rather 
slender pseudostalk c. 2 mm. long; lobes 5, deciduous, 
broadly triangular acute, less than 1 mm. across and 0 5 mm. 
tall; petals 5, probably falling as a calyptra, but the outer 
two free, orbicular, c. 2 mm. diam., pellucidly gland dotted, 
the inner three partially agglutinated; stamens numerous, 
filaments slender, subulate, up to c. 4 mm. long, anthers 
narrowly ovate, c. 04 mm. long, connective gland small 
but distinct; style stouter than filaments, glandular pustu¬ 
late, c. 6 mm. long; ovary 2-celled. 

Fruit turbinate, crowned by the small truncate calyx 
rim, covered with minute pellucid granule-like glands, diam. 
c. 9 mm. (ex King). 

This species as allied to E. Curtisii var. minor and var. 
Holttumii, but it differs markedly in the rounded base of 
the leaf, the scurfy and coarsely hairy twigs and inflores¬ 
cence branches, the different calyx lobes and the longer 
pseudostalk. 

Several of Kunstler’s collections are described on their 
labels as “creepers” clinging to stems of trees. The other 
collections cited, where a field note was made, are described 
as shrubs or small trees. If Kunstler made a mistake, 
it is curious that he did so more than once. 

90. Eugenia pauper Ridl. in Joum. Roy. As. Soc. Str. Br., 

LXXIX, 65 (1918); F.M.P., I, 745. (Fig. 336). 

Negri Sembilan: Gemas, SFN 4481 (Burkill). 

Johobe: Gunong Pulai, Ridley 12175 (syntype); Gunong 
Panti, Ridley 4200 (syntype), cited by King under 
E. pendens Duthie; Sungai Tebrau, Ridley 13219; 
Mount Austin, Ridley 11992; Pulau Tinggi, SFN 989 
( Burkill) ; Sungai Pelepah, SFN 20005 ( Nur ) ; Sungai 
Berassau, Mawai-Jemaluang road, SFN 28978 (Comer) ; 
Ulu Segun, Gunong Panti.i SFN 30697 (Comer). 

Singapore: Serangoon road, Ridley 8411, 8412; Bukit Timah, 
Ridley s.n., 8449 (cited by King under E. variolosa King), 
14136; Botanic Gardens, Ridley 6915, 6915a, 8944; 
Reservoir Jungle, SFN 32529 (Comer). 

Distnb: Endemic, - 

A small tree or treelet up to c. 7 m. tall, trunk slightly 
stilted at base; bark slightly papery flaky, pale rufous; 
inner bark pallid brownish, green below surface, very thin. 
Twigs slender, terete, bark reddish brown. Leaves thin, 
dark green in life and pale beneath, broadly or narrowly 
elliptic, occasionally elliptic oblong, up to c. 18 cm. long 
and 7 cm. broad but usually smaller, apex cuspidate, the 
acumen, varying much in length; base cuneate; petiole finely 
wrinkled, deeply and narrowly channelled above, variable 
in length from c. 5 cm. to 1-5 cm.; primary nerves usually 
between 10 and 16 pairs, finely impressed above, raised 
below and very distinct, from 6 mm. to 2 cm. apart, curving 
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very gently or running nearly straight to a well marked 
intramarginal nerve 2-5 mm. from leaf margin; secondaries 
and reticulations obscure or invisible above, when visible 
slightly raised, slender and raised below, much less bold 
than primaries; upper surface usually drying dark or 
blackish brown, sometimes minutely and densely punctate; 
lower surface paler, brown, usually minutely pustulate or 
black dotted. 

Inflorescences terminal or axillary, short, reaching 2 
cm. long but usually less, rather dense, branchlets slender, 
dark coloured with sessile flowers in threes or more at their 
apices, bracts and bracteoles minute, subpersistent; calyx 
tube cupshaped, c. 5-6 mm. long, narrowed abruptly into a 
rather slender pseudostalk c. 25 mm. long, mouth of calyx 
truncate; petals falling in a calyptra c. 4 mm. diam., gland 
dotted, the petals closely adhering and usually only the outer 
one separable from the others; stamens numerous, filaments 
slender, terete, varying much in length from 15 mm. to 
c. 6 mm., anthers small with a rather conspicuous dark 
coloured connective gland; style much stouter than fila¬ 
ments, subulate, 8-9 mm. long. 

Fruit globose c. 1 cm. diam., the apical calyx rim 
lather prominent, c. 1 mm. tall and 2 mm. diam. 

I can hardly agree with Ridley’s remark in the original 
description that the inflorescence of this species exactly 
resembles that of E. oblata Roxb. E. oblata has very much 
larger, usually terminal inflorescences, while its flowers are 
also larger with very definite calyx lobes. 

91. Eugenia Klossii Ridl. in Joum. Roy. As. Soc. Str. Br., 

LXXIX, 65 (1918); F.M.P., I, 744. (Fig. 33c). 

Selangor: Rantau Panjang, Kloss 25 (type collection). 

Di&trib: Endemic. 

A tree. Twigs slender, the youngest angled, the older 
terete, bark dark. Leaves thinly coriaceous, narrowly 
elliptic or oblong elliptic, apex acuminate acute, base 
cuneate, c. 14 cm. long and 6 cm. wide; midrib impressed 
above, elevate below; primary nerves 15-20 pairs, 5-7 nun. 
apart, meeting a shallowly looped intramarginal nerve c. 

2- 3 mm. from leaf margin, indistinct above, elevate below; 
petiole up to c. 7 mm. long. 

Panicles terminal, up to c. 6 cm. long, lax and few 
flowered, the rachis and few spreading branches slender; 
flowers solitary or in twos or threes at branchlet ends; 
calyx broadly campanulate, c. 6-7 mm. long, 4-5 mm. across 
mouth, rather quickly contracted into a slender pseudostalk 

3- 4 mm. long, mouth truncate; petals calyptrate; stamens 
numerous, up to c. 1 cm. long, style about as long. 
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Known only from one collection. Perhaps allied to 
E. pendens, but with much smaller flowers. Merrill and 
Perry state that the Bornean record of this species is based 
on an erroneous determination. 

92. Eugenia valdevenosa Duthie in Hook, fll., F.B.I., II, 489 
(1878); King, Mat. F.M.P., No. 12, 111; Ridl., F.M.P., 
I, 743; Corner, Wayside Trees of Malaya, p. 504, 
fig. 168. Syzygium valdevenosum (Duthie) Merr. & 
Perry in Mem. Amer. Arts & Sei., XVIII, 3, 182 
(1939). Eugenia alata Ridl. in Journ. Roy. As. Soc. 
Str. Br., LXXXVI, 293 (1922); F.M.P., I, 743. (Fig. 
346). 

Common from Penang to Johore in lowland and hill forest, 
and in wet forest in Johore. One collection from a sapling 
at Bukit Timah, Singapore may be this species. 

Distrib : Sumatra ( Krukoff 4390, 4406), Borneo. 

A tree, trunk not buttressed; bark entire or very faintly 
and shortly creviced or very finely fissured longitudinally, 
not flaky, pale greyish drab or greyish yellowish, very 
faintly pinkish; inner bark deep pink brown to red brown 
or blood red; sapwood white, heartwood pinkish brown, very 
hard. Twigs rather stout, obtusely 4-angled or nearly 
terete, or acutely 4-angled with narrow wings, bark smooth, 
brown when dry. Leaves coriaceous, elliptic or oblong 
elliptic, sometimes obovate, apex shortly and abruptly 
acuminate, base cuneate or sometimes rounded, from c. 
11-28 cm. long and 5-11 cm. wide, upper surface drying 
olivaceous brown to blackish brown, lower surface reddish 
brown with or without minute scattered gland dots; midrib- 
impressed above, prominent below; primary nerves from 
c. 10-24 pairs, 1-2 cm. apart, slightly raised and rather 
fine above, prominent below, basal ones nearly straight and 
slightly ascending, upper ones curving up to a prominent 
intramarginal nerve 3-5 mm. from leaf margin, with a 
much fainter series of loops close to the margin; secondaries 
and reticulations slightly raised and very fine above, elevate 
below but considerably less prominent than primaries, the 
reticulations lax; petiole up to c. 1-5 long, rather slender. 

Panicles terminal or from upper leaf axils, pedunculate, 
usually shorter than leaves but reaching c. 25 cm. long in 
fruit, often clustered, rather lax, with many spreading, 
slender, much compressed branches; flowers white, sessile, 
in threes or clusters at the ends of the rather long and 
slender ultimate branchlets, buds narrowly davate, 8-9 mm. 
long; calyx rather narrowly funnel shaped, tapered rather 
gradually into a slender pseudostalk c. 3-4 mm. long, mouth 
truncate, without lobes, c. 2-5 mm. across; petals falling as 
a hemispherical calyptra c. 2-5 mm. diam., not completely 
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agglutinated; stamens numerous, filaments very slender, up 
to c. 13 cm. long, anthers broadly elliptic, c. 0 4 mm. long, 
connective gland small; style much stouter than filaments, 
6-7 long; ovwry 2-celled. 
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Fruit ripening pale green or whitish, more or less 
oblong globose or depressed globose, c. 1-8 cm. diam., apical 
umbilicus 3-4 mm. diam., rather deep, with persistent style 
base, the calyx rim not conspicuous; pericarp 2-3 mm. thick, 
testa adhering loosely to it; cotyledons more or less equal, 
surface rugose, inner faces somewhat concave, attached to 
hypoeotyle near their centres by very broad short stalks. 

93. Eugenia Cumini (L.) Druce in Report. Bot. Exch. Club 

Brit. Isles, III, 418 (1914); Craib, FI. Siam. Enum., 

I, 637; Comer, Wayside Trees of Malaya, p. 496, fig. 

168. Myrtus Cumini Linn., Sp. PI., 471 (1753). 

Syzygium Cumini (L.) Skeels in U.S. Dept. Agric. Bur. 

PI. Ind. Bull., 248, 25 (1918); Merr. & Perry in Joum. 

Arn. Arb., XIX, 108. Eugenia jambolana Lamk., 

Encycl., Ill, 198 (1789); Duthie in Hook, fil., F.B.I., 

II, 499; King, Mat. F.M.P., No. 12, 131; Gagnep. in 

FI. Gen. Indo-Ch., II, 818; Koord. & Valet., Atlas 

Baumart. Java, III, fig. 496; Ridl., F.M.P., I, 754. 

(Fig. 35). 

A tree up to c. 20 m. tall; bark scaly with thin often 
transversely elongated large or small papery pieces, light 
greyish white, inner bark thick, pale brown. Twigs 
slender, terete, smooth, pale yellowish grey or whitish when 
dry. Leaves coriaceous, oblong ovate or elliptic oblong or 
ovate rotund, apex rather shortly and abruptly acuminate 
or obtuse or rounded, base broadly cuneate or rounded and 
abruptly and shortly narrowed to petiole, from c. 7-18 cm. 
long and 3-8-5 cm. broad, upper surface drying brown to 
blackish brown, shining, minutely punctate, lower surface 
dull and paler, minutely pitted or pustulate; midrib im¬ 
pressed above, elevate below; primary nerves rather 
numerous (to c. 30 pairs), usually about 5 mm. apart, rather 
irregular, meeting in an irregularly looped intramarginal 
nerve c. 2 mm. from leaf margin, raised on both surfaces 
and fine, but more distinct below, the secondaries and closely 
netted reticulations below almost as distinct as primaries 
and so giving the effect of numerous and close primaries; 
petioles slender, reaching 2-5 cm. long. 

Panicles usually from twigs below leaves, occasionally 
terminal or from upper leaf axils, up to c. 12 cm. long, 
long peduncled with several pairs of distant horizontal 
slender terete or slightly angled striate branches; flowers 
white, the calyx rose pink after anthesis, sessile in rather 
dense heads at ends of branches or in clusters at ends of 
short branchlets, buds globose clavate, 5-6 mm. long; calyx 
with fine raised gland dots, 4-5 mm. long, c. 3-5 mm. across 
mouth, narrowly campanulate, rather suddenly contracted 
into a stout pseudostalk c. 2 mm. long; lobes in bud 4, 
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broad, thin and obscure, quickly deciduous and leaving a 
truncate limb; petals falling in a flat, orbicular, gland dotted 
calyptra c. 2-5 mm. diam.; stamens numerous, filaments 
slender, subulate, very finely punctate, up to c. 6 mm. long, 
anthers oblong ovate 0-6-0-7 mm. long, connective gland 



Fig. 35. E. Cumini. 
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small but distinct; style subulate, much stouter than 
filaments and finely punctate like them, 6-7 mm. long; 
ovary 1-celled, multiovulate. 

Fruit black when ripe, edible, oblong to oblong elliptic, 
more or less oblique, c. 2 cm. X 1-75 cm., apical calyx rim 
prominent, c. 2 mm. tall, umbilicus narrow and deep, c. 2-3 
mm. diam.; pericarp pulpy, c. 2-3 mm. thick, seed ellipsoid 
or oblong ellipsoid, c. 1-25 cm. X 0-75 cm., testa rather 
thick, more or less crustaceous, adhering closely to the 
smooth surface of the cotyledons; cotyledons unequal, one 
about one-third the size of the other, or nearly equal, 
conspicuously gland dotted, superposed, sessile, attached to 
the short broad hypocotyle near the periphery, face of the 
larger cotyledon concave, of the smaller convex, not inter¬ 
locking or folded, or nearly plane with a short upcurved 
fold near point of attachment. 

There is no evidence to show that this species is 
indigenous to the flora of Malaya. It has been collected 
only in the vicinity of towns and villages. 

94. Eugenia oblongifolia Duthie in Hook, fil., F.B.I., H, 491 
(1878); King, Mat. F.M.P., No. 12, 111, incl. var. 
parviflora King, excl. var. robusta King; Ridl., F.M.P., 
I, 744. (Fife. 36a). 

Perak: Gopeng, 500-800 feet, Kunstler 6012; near Ulu 
Kerling, 500-800 feet, Kunstler 8848; near tJlu Selangor 
(? or Slim), 400-600 feet, Kunstler 10883; Gunong Haram 
Parah, Scortechini 618. 

Malacca : sine loc., Maingay K.D. 746 (type collection), 
Ridley 1603c, 1505c. 

Negri Sembilan : Telok Kemang, Forest Dept. FMS 4210. 

Singapore: Chan Chu Kang, Ridley 360, 4993; Gardens 
Jangle, Ridley 10131; McRitchie Reservoir, Comer s.n. 

Distrib: Endemic. 

A tree up to c. 18 m. tall; bark becoming slightly scaly, 
brownish pink, very like that of E. longiflora; inner bark 
red. Tivigs rather slender, youngest 4-angled or com¬ 
pressed, older nearly terete, smooth, drying pale brown. 
Leaves thinly coriaceous, elliptic or oblong elliptic, some¬ 
times oblong lanceolate or oblanceolate, apex acuminate, 
often abruptly so, base cuneate or more or less rounded and 
shortly narrowed to petiole, from c. 6-10 cm. long and 
2-5-5 cm. broad; upper surface drying olivaceous brown, 
shining, lower brown to reddish brown; midrib impressed 
above, elevate below and more or less keeled; primary nerves 
c. 10-14 pairs, spaced, very slender, raised and distinct on 
both surfaces, often pale, spreading and rather irregular, 
meeting in a very shallowly looped intramarginal nerve 1-3 
mm. from leaf margin; secondaries and reticulations raised 
on both surfaces and distinct, usually slightly less prominent 
than primaries; petiole c. 5 mm. long. 
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Fig. 86. a, E. obhmgifoKa; b, E. Muelleri; c, E. pustulata; d, 
E. chloroleuea; e, E. fastigiata. 
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Panicles terminal or from upper axils, corymbose, 
sometimes several together, peduncled, reaching c. 10 cm. 
long and as wide, the rather stout peduncle and rather 
slender numerous branches more or less 4-angled, the 
numerous branchlets slender, compressed, all with pale 
brown striate bark; flowers white or cream colour, sessile, 
usually in threes at branchlet ends; buds narrowly globose 
clavate, c. 7-8 mm. long; calyx c. 7 mm. long, c. 3 mr^ 
across mouth, striate when dry, narrowly campanula 
tapering into a slender pseudostalk c. 4 mm. long, rr> JU “ 1 
in bud with 4 very shallow oblong obscure lobes, trv^^te 
after anthesis; petals falling in a depressed calyptra c" 
mm. diam.; stamens numerous, filaments slender, u® to 
c. 7 mm. long, anthers broadly oblong ovate, c. 0 3-0 4 
long, connective gland very small and inconspicuousT&tyZe 
stouter than filaments, 4-5 mm. long; ovary 2-celled. 

Fruit depressed globose or transversely oblong globose, 
pale green when ripe, c. 1-7 cm. diam., apex with a narrow 
and rather deep excavation c. 3 mm. diam., fringed by the 
inconspicuous calyx rim; pericarp thin, seed 1, testa rather 
thick and crustaceous, adhering closely to cotyledons; coty¬ 
ledons side by side, somewhat unequal, inner faces more or 
less concave, gland dotted, attached to hypocotyle near their 
centres by short broad stalks. 

95. Eugenia Muelleri Miq., Anal. Bot. Ind., I, 23, tab. 6 
(1850). E. venulosa Duthie in Hook, fil., F.B.I., II, 
490 (1878) ; King, Mat. F.M.P., No. 12, 123, incl. var. 
macrothyrsa King; Ridl., F.M.P., I, 746; Comer, Way- 
side Trees of Malaya, p. 504, fig. 168. Syzygium 
venulosum Wall. Cat. 3585 nom. nud. Syzygium 
Muelleri Miq., FI. Ind. Bat., I, i, 453 (1855); Merr. & 
Perry in Mem. Amer. Acad. Arts & Sci., XVIII, 3,186. 
(Fig. 366). 

Not uncommon from Perak to Singapore in lowland forest, 
commonest in South Johore and Singapore, often by streams. 
Di8trib: Borneo; Karimon Islands (fide Ridley). 

A tree reaching c. 22 m. tall, trunk narrowly fluted up 
to c. 2-4 m. from ground or only at base, slightly stilt rooted 
or not ; bark nearly smooth, becoming rather finely creviced, 
flaky in irregular small pieces, light grey or greyish brown; 
inner bark light pinkish brown, wood pale brown. Twigs 
slender, terete, smooth, drying whitish to pale brown. 
Leaves coriaceous, elliptic or elliptic rhomboid or oblanceo- 
late or obovate, apex obtuse or subacute, base cuneate or 
shortly and abruptly narrowed to petiole, from c. 5 cm. X 


Gardens Bulletin, S. 



187 


3 cm. or occasionally smaller to c. 11-5 cm. A 55 cm., 
dark green to yellowish green, shining above, dull and paler 
below, upper surface drying olivaceous brown or leaden 
brown to nearly black, shining, minutely punctate or 
rugulose pustulate, lower surface paler, usually reddish 
brown, sometimes minutely pustulate; midrib shallowly 
depressed above, elevate and keeled below; primary net ref 
c. 7-14 pairs, c. 0-5-1 cm. apart, ascending rather irre¬ 
gularly to a nearly straight intramarginal nerve c. 2-3 ram. 
from leaf margin, raised and slender and distinct on both 
surfaces, the secondaries and lax reticulations also raised 
on both surfaces and a little less prominent than primaries; 
petiole about 5 mm. long, the leaf blade sometimes decurrent 
upon it. 

Panicles terminal, broadly corymbose, peduncled or 
branched from base, up to c. 10 cm. long and 14 cm. 
across, often much smaller, much branched, the branches 
and branehlets slender, spreading, 4-angled, ultimate 
branchlets compressed; flowers white, the calyx greenish or 
tinged reddish, sessile in threes at ends of ultimate branch- 
lets, buds clavate, up to 7 mm. long; calyx 5-6 mm. long, 
campanulate, rugulose and ridged, rather suddenly con¬ 
tracted into a pseudostalk rather variable in length and 
thickness but usually slender and c. 3-4 mm. long, mouth 
truncate or with very shallow and very obscure lobes; 
petals falling in a pellucidly gland dotted calyptra c. 3 mm. 
diam., almost entirely or entirely agglutinated; stamens 
numei'ous, filaments slender, subulate, reaching 7-8 mm. 
long, anthers ovate oblong, c. 0-4 mm. long, connective gland 
conspicuous; style much stouter than filaments, c. 7 mm. 
long; ovary 2-celled. 

Fruit when ripe green, the exposed side suffused purple, 
globose, faintly vertically ridged, c. 1-3 cm. diam., apical 
umbilicus c. 4 mm. diam., without calyx rim; pericarp 
leathery, seed 1, testa pale brown, tough, cotyledons slightly 
unequal, inner faces gland dotted, nearly plane except for 
a triangular projection on the periphery of the smaller 
fitting into a recess on the other, attached near their 
centres to the hypocotyle by very short broad stalks: in 
one seed examined a small area of the opposing faces 
fused together. 

I have not seen the type of E. Muelleri Miq., but 
MiquePs descriptions and figure fit our plant, and Merrill 
•and Perry, the former of whom has examined the type, 
have no hesitation in making the reduction of Duthie’s 
species. 
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96. Eugenia pustulata Duthie in Hook, fil., F.B.I., H, 495 
(1878) ; King, Mat. F.M.P., No. 12,127; Bidl., F.M.P., 
I, 736. E. perpuncticulata Merr. in Univ. Calif. Publ. 
Bot., XV, 220 (1929). Syzygium perpuncticulatum 
(Merr.) Merr. & Perry in Mem. Amer. Acad. Arts & 
Sci., XVIII, 3, 179 (1939). (Fig. 36c). 

Widely distributed from Kedah to Singapore on the west 
of the Main Range, but nowhere frequent except in Singapore. 
Distrib: Borneo. 

A small tree, bark nearly entire or finely creviced or 
pimply, flaking in coarse pieces, not papery flaky, pinkish 
brown to vinaceous brown; inner bark pinkish, darkening 
on exposure. Twigs terete, slender, the younger ones green 
in life, older ones pale brown, bark smooth, drying pale 
brown and pustulate. Leaves dark green and shining 
above, very obscurely punctate, paler and dull below with 
darker gland dots, coriaceous, oblong or oblong lanceolate, 
apex acuminate, base cuneate, from c. 8-22 cm. long and 
■3-6-5 cm. broad, upper surface drying greenish or brownish, 
lower surface brown, pustulate; midrib impressed above, 
prominent and rounded below, smooth in life, pustulate 
when dry; primary nerves c. 10-15 pairs, c. 0-5-1 cm. apart, 
impressed above, elevate and conspicuous below, slightly 
ascending and curving gently up to a conspicuous shallowly 
looped intramarginal nerve 3-4 mm. from leaf margin, with 
a very faint loop very close to the margin; secondaries few, 
less distinct than primaries, reticulations invisible above, 
lax and faint below; petiole up to c. 1 cm. long. 

Panicles terminal or from upper leaf axils, sometimes 
clustered, shortly peduncled or sessile, c. 3-5 cm. long (or 
rarely up to c. 11 cm.) with several pairs of spreading 
decussate branches, the lower ones c. 2 cm. long, the upper 
shorter, they and the rachis stout, green, obtusely quadran¬ 
gular and grooved in life, 4-angled or compressed with 
brownish pustulate bark when dry; flowers fragrant, 
greenish yellow with green caljpc lobes, white petals and 
white or yellow stamens, sessile in threes or fives at 
branchlet ends, buds cylindric oblong, truncate, 6-7 mm. 
long; calyx after anthesis narrowly campanulate, c. 6 mm. 
long, the tube minutely rugulose and glandular punctate, 
very slightly narrowed and rounded at base, without pseu¬ 
dostalk; lobes 4, subpersistent, incurved, very short and 
broad, subacute, c. 3 mm. across at base and 1 mm. tall; 
petals falling in a flattened calyptra, but not agglutinated, 
ovate orbicular, c. 3 mm. diam.; stamens numerous, fila¬ 
ments subulate, from less than 1 mm. to c. 5 mm. long, 
anthers oblong elliptic, c. 0-4-0-5 mm. long, connective gland 
rather large; style stouter than filaments, terete, narrowly 
conical, c. 3 mm. long; ovary 2-celled, multiovulate. 


Gardens Bulletin, S. 



189 


Ft uit very pale green to white, shining, oblong globose, 
■c. 1-3 cm. long, minutely rugulose pustulate when dry, 
apical umbilicus rather deep, c. 5-6 mm. diam., fringed 
by the 4 erect, somewhat enlarged calyx lobes and bearing 
the style base; pericarp c. 3 mm. thick at base of fruit, 
rather dry and pithy, white, rapidly turning purplish on 
exposure; seed 1, globose, c. 6 mm. diam., testa rather thick, 
pithy leathery; surface of cotyledons very pale yellow, 
glistening, somewhat rugose corrugate; cotyledons side by 
side, nearly equal, inner faces very finely gland dotted, with 
a median ridge and furrow, attached near their centres to 
the large, conspicuous, pink, angled, truncate hypocotyle 
which is grooved along one side and reaches the periphery 
of the seed. Germination epigeal. 

I have examined duplicates of Elmer 21223 (type of 
E. perpunctieulata Merr.) and Elmer 21237 and can see no 
differences between them and our plant, except for the 
slightly blunter calyx lobes of Merrill’s plant. 

97. Eugenia chloroleuca King, Mat., F.M.P., No. 12, 113 

(1901); Ridl., F.M.P., I, 744. (Fig. 36 d). 

Perak: Larut, 2,000 feet, Kun&tler 1901 (syntype), 1,500- 
2,000 feet, Kunstler 4951, 7307 (syntypes) ; Waterfall Hill, 
Taiping, Wray 2917 (syntype); Taiping Hills, Ridley 
11920; Tea Gardens, Larut, Scortechini 45 (syntype). 

Johore: Sungai Kayu Ara, Mawai- J emaluang road, 

Comer s.n. 

Distrib: Sumatra; Banguey Island (fide Ridley). 

A shrub or small tree. Twigs slender, youngest 4- 
angled, older terete, bark polished, drying pale yellowish or 
brownish. Leaves coriaceous, oblanceolate, oblong lanceo¬ 
late or elliptic lanceolate, apex acuminate, usually shortly 
and abruptly so, base long narrowed, from c. 6-17 cm. long 
and 2-5-5 cm. broad, upper surface shining, drying pale 
olivaceous or olivaceous brown, lower surface dull and paler, 
midrib impressed above, prominent and keeled below; 
primary nerves 12-16 pairs, very faint or invisible above, 
slightly raised below, very fine and faint, c. 0-5-1 cm. apart, 
spreading and curving slightly up to a veiy faint intra¬ 
marginal nerve 2-3 mm. from the thickened and recurved 
leaf margin, secondaries and reticulations usually invisible 
on both surfaces; petiole slender, up to c. 1-5 cm. long. 

Panicles usually terminal, occasionally axillary, up to 
c. 3 cm. long, shortly peduncled or branched from base, 
trichotomous, branches and branchlets acutely 4-angled with 
pale, wrinkled or striate bark when dry, bracts and 
bracteoles persistent, ovate concave subacute, c. 1 mm. long; 
flowers in threes on stout 4-angled pedicels c. 2 mm. long, 
each flower subtended by two bracteoles; calyx c. 3 mm. 
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long, funnel shaped, more or less 4-angled, gradually 
tapered to base, without pseudostalk; lobes 4, persistent, 
broad and rounded, sparsely gland dotted, c. 1-5 mm. across 
and 0-75 mm. tall; petals calyptrate; stamens numerous, 
filaments stout, terete, glandular pustulate, up to c. 4 mm. 
long, anthers ovate oblong, c. 0-6 mm. long, connective gland 
inconspicuous; style slightly stouter than filaments, c. 2-5 
mm. long, glandular pustulate, slightly broadened and 
truncate at apex; ovary 2-celled, apparently sometimes 4-5 
celled at apex. 

Fruit ellipsoid, c. 1 cm. long, rugulose when dry and 
pale coloured, apex with conspicuous wide calyx rim 3 mm. 
diam., edged with the enlarged incurved calyx lobes; seed 
1, obovoid ellipsoid, cotyledons side by side, equal, com¬ 
missure wavy, inner faces interlocking with triangular 
ridges and depressions, hypocotyle large, lying in a fold in 
the cotyledon face and reaching nearly to periphery of seed. 

Allied to E. fastigiata as King points out, but differing 
in the leaves drying paler, with fewer, more widely spaced 
primary nerves; shorter stouter petioles; shorter inflores¬ 
cences ; and the fruit drying rugulose eglandular, not smooth 
and glandular. 

98. Eugenia fastigiata (Bl.) Koorders and Valeton in 
Meded. Lands Plantent., XL, 104 (1900); Atlas Bau- 
mart. Java, III, fig.. 479. Calyptranthus fastigiata Bl., 
Bijdr., 1090 (1825). Calyptranthus floribunda Bl., 
loc. cit., 1091. Caryophyllus fastigiatus Bl. in DC., 
Prodr., Ill, 262. C . floribundus Bl. in DC., loc. cit., 
262. Eugenia bracteolata Wight, Ill., II, 15 (1850); 
Duthie in Hook, fil., F.B.I., II, 488; King, Mat. F.M.P., 
No. 12, 122; Gagnep. in FI. Gen. Indo-Ch., II, 815; 
Ridl., F.M.P., I, 747; Craib, FI. Siam. Enum., I, 633. 
E. Elmeri Merr. in Univ. Calif. Publ. Bot., XV, 218 
(1919). E. eonfertiflora Koord. & Valet, in Meded. 
Lands Plantent., XL., 106 (1900); Atlas Baumart. 
Java, III, fig. 480. Syzygmm fastigiatum (Bl.) Merr. 
& Perry in Mem. Amer. Acad. Arts & Sci., XVIII, 3, 
152 (1939). (Fig. 36e). 

Not uncommon in lowland 'forest and sometimes on low 
hills from Perlis and Kelantan to Johore. 

Distrib: Tenasserim, Sumatra, Borneo, Java. 

A tree up to c. 25 m. tall; bark smooth entire, slightly 
pustulate with lenticels, pinkish grey to pale pinkish white; 
inner bark pale brownish, green below surface. Twigs 
acutely or obtusely 4-angled, bark smooth, polished, drying 
pale brown or yellowish brown. Leaves coriaceous, ob- 
lanceolate or oblong obovate, apex obtuse or shortly and 
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bluntly acuminate or apiculate, base cuneate or long nar¬ 
rowed, up to c. 16 cm. X 6 cm., upper surface drying pale 
brown to almost black, shining, minutely punctate, lower 
surface dull and paler, often reddish brown, with scattered 
dark gland dots; midrib flat above or slightly raised and 
channelled, sometimes impressed towards apex of leaf, 
prominent and keeled below; primary nerves up to c. 30 
pairs, 3-5 cm. apart, nearly horizontal or slightly ascending, 
running straight or slightly curving to an intramarginal 
nerve c. 1-2 mm. from the cartilaginous incurved leaf 
margin, usually very slightly raised and indistinct above, 
slightly raised below and very fine, usually distinct, the 
secondaries and reticulations less distinct and often hardly 
visible; petiole up to c. 1 cm. long. 

Panicles terminal or occasionally from upper leaf axils, 
up to c. 15 cm. long, corymbose, rather densely flowered, 
pedunculate, branches slender and 4-angled and grooved 
like the peduncle, bracts and braeteoles persistent, ovate 
subacute, concave, gland dotted, c. 1 mm. long; flowers pale 
green or white, at apices of the many short 4-angled 
branchlets, on rather stout pedicels 1-2 mm. long, or 
occasionally sessile, each flower subtended by two 
braeteoles; calyx shortly and broadly funnel shaped, c. 3 
mm. long and 2-5 mm. across mouth, tube 4-angled, tapered 
gradually to a broad base, without pseudostalk; lobes 4, 
persistent, broad and rounded, gland dotted, c. 1-5 mm. 
across and 0-5 mm. tall; petals falling in a thick hemispheri¬ 
cal calyptra, pellucidly gland dotted, c. 2-5 mm. diam.; 
stametis numerous, filaments flattened and strap shaped 
below, subulate above, with scattered pustulate glands, up 
to c. 3 mm. long, anthers oblong ovate, c. 0-5 mm. long, the 
connective gland, which is often paired, conspicuous; style 
stout, c. 1-5 mm. long; ovary 2-celled. 

Fruit (unripe) ellipsoid or oblong, c. 1 cm. long, closely 
glandular, apex convex bearing the 4 enlarged and incurved 
calyx lobes; seed 1, conforming to shape of fruit, cotyledons 
side by side, equal, inner faces conspicuously glandular, 
with triangular projections and depressions fitting into one 
another, the hypocotyle stout and angled, reaching the 
periphery of the seed. 

Examination of authentic material of E. fastigiata 
from Buitenzorg, and of a duplicate type and other material 
of E. Elmeri Merr., as well as the type of Calyptranthus 
flonbunda Bl., on which E. confertiflora Koord. & Valet, 
is based, leaves no doubt that they, and E. braeteolata 
Wight are all conspecific. These reductions have already 
been made by Merrill and Perry. 
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99. Eugenia pallidula Ridl., F.M.P., 1. 748 (1922). (Fig. 

37 a, b). 

Perak: Pondok Tanjong Forest Reserve, Forest Dept. FMS 

9717. 

Pahang: Rembau, Temerloh, Forest Dept. FMS 4783 (type); 

Sungai Semara, Pontian, Forest Dept. FMS 14976. 

Distrib: Endemic. 

A tree (fide Ridley). Twigs terete, slender, bark 
whitey brown, smooth. Leaves thinly coriaceous, elliptic 
or obovate, up to c. 9 cm. long and 4-5 cm. broad, apex 
rounded or very shortly and bluntly acuminate or very 
shortly acute, base long narrowed to petiole; petiole 
variable, usually c. 5 mm. long; midrib conspicuously chan¬ 
nelled above, boldly raised below; primary nerves c. 11-14 
pairs, usually slightly impressed above and very faint, 
raised below, slender but quite distinct, irregular in spacing 
but usually 3-6 mm. apart, meeting in a rather incon¬ 
spicuous, shallowly looped, intramarginal nerve c. 1 mm. 
from leaf margin; secondaries and reticulations almost or 
quite invisible above, raised below and much less distinct 
than primaries; upper surface drying lead brown or dark 
brown, minutely punctate, lower surface pale, or at least 
paler than upper, sometimes very minutely gland dotted. 

Inflorescences terminal or from upper leaf axils, more 
or less paniculate, very lax, up to c. 7 cm. long, with few 
and widely spaced spreading slender branchlets; flowers 
in threes at ends of the secondary branchlets, or on very 
short tertiary branchlets, occasionally in pairs or solitary, 
sessile; calyx tube c. 6-7 mm. long, cupshaped and abruptly 
narrowed into a slender pseudostalk c. 3 mm. long, longi¬ 
tudinally ridged when dry, mouth with 4 wide shallow thin 
subpersistent lobes; petals falling in a calyptra, only 
partially separable, gland dotted; stamens variable in 
length, reaching c. 6-5 mm. long, filaments slender, terete, 
anthers small, connective gland not conspicuous; style much 
stouter than filaments, tapering to apex, c. 7 mm. long. 
Fruit unknown. 

100. Eugenia nemestrina Henderson in Gardens’ Bulletin, 

Singapore, XI, 324, fig. 13 (1947). 

Singapore: McRitchie Reservoir, SFN 33590 (Comer ); 

Selitar, near Nee Soon village, SFN 37396 (Corner); 

Mandai road, SFN 37252 (Corner). 

Known only from Singapore. 

A tree 25-30 m. tall, slightly or prominently buttressed- 
fluted to c. 2 m. from ground; bark rufous brown, fissured 
or distinctly scaly flaky, inner bark deep purple. Twigs 
stout, terete, with smooth pale brown bark becoming scaly 
flaky and red brown. Leaves decussate, narrowly elliptic 
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to oblong elliptic, coriaceous, 6-11 cm. X 2-4-5 cm., dull 
green withering yellow, with upcurled margins and reflexed 
apex, drying pale brown to reddish brown above, dull pale 
brown to whitish brown below, apex acuminate and 
deflected sideways, base cuneate and long narrowed on to 
petiole; midrib sunk above, strongly raised and keeled 
below; piimaty ■leives very fine, c. 20-25 pairs, raised on 
both surfaces, sometimes very obscure above, hardly or not 
distinguishable from secondaries below, reticulations 
slightly thickened and raised; intramarginal vein fine, c. 1 
mm. from leaf margin; lower surface minutely black dotted; 
petiole 5-8 mm. long. 

Inflorescences corymbose, terminal, not exceeding c. 8 
cm. long and wide, much branched; flowers usually in threes 
or sometimes solitary at ends of branchlets, sessile or some¬ 
times on pedicels 2-4 mm. long or the outer two flowers 
of the triads shortly pedicelled and the centre flower sessile; 
buds c. 13-14 cm. long including pseudostalk; calyx pale 
green, gland dotted, tube cyathiform, c. 6 mm. across 
mouth, tapering into a ridged pseudostalk c. 4-5 mm. long, 
mouth truncate or wavy or occasionally with exceedingly 
obscure teeth; after anthesis the calyx funnel shaped, c. 7 
mm. across mouth; petals calyptrate, white; stamens 
numerous, filaments white with green bases, 1-2-5 cm. long, 
anthers c. 0 5 mm. long and 0-4 mm. broad, connective gland 
distinct; style a little shorter than stamens; ovary 2-celled, 
multiovulate. 

Fruit more or less globular, c. 1-5 cm. diam., smooth, 
crowned by the very conspicuous undulating calyx rim c. 
2 mm. high; pericarp 2-3 mm. thick; cotyledons nearly 
equal, inner faces nearly plane, attached to the hypocotyle 
by short broad stalks. 

This species does not closely resemble any other, and 
is distinguished by the rather narrow long acuminate leaves 
and the copious corymbose inflorescences with rather large, 
long, narrow flowers and the almost truncate calyx mouth. 

101. Eugenia taipingensis Henderson in Gardens’ Bulletin, 

Singapore, XI. 327, fig. 14 (1947). (Fig. 37c). 

Perak: Taiping, plains, IT *ray 2703 , within 100 feet, 
Kunstltr 8379. 

Known only from these collections. 

A low tree with spreading branches, 4-5-6 m. tall, stem 
8-13 cm. diam. Twigs smooth, terete, bark brown to pale 
whitey grey or brownish white. Leaves coriaceous, broadly 
ovate or elliptic, sometimes tending to be obovate, up to 
c. 6-5 cm. X 3-5 cm., apex abruptly acuminate, acumen c. 
1 cm. long, base abruptly narrowed and decurrent on petiole, 
drying dull brown or blackish brown and minutely punctate 
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above, usually reddish brown below, very minutely black 
gland dotted or not; midrib sunk above, raised below and 
slightly pustulate near base; 'primary nerves about 10 pairs, 
very slender and almost indistinguishable from secondaries 
and reticulations, intramarginal nerve slender c. 1 mm. from 
leaf margin; petiole 2-5 mm. long. 

Panicles terminal, up to c. 6 cm. long and 4 an. across, 
branchlets spreading, slender, angled, with brownish or 
greyish striate bark; flowers crowded at ends of ultimate 
branchlets; calyx tube in bud c. 4 mm. long and 2-2-5 mm. 
across mouth, narrowly campanulate, quickly contracted 
some way below mouth, then tapering gradually into a 
pseudostalk c. 2 mm. long, mouth truncate or wavy or with 
very obscure shallow lobes; petals probably calyptrate, more 
or less agglutinated, conspicuously gland dotted; stamens 
numerous, filaments slender, up to c. 6 mm. long, anthers 
c. 0-4-0-5 mm. long, connective gland conspicuous; style 
much stouter than filaments, c. 5 mm. long. Fruit 
unknown. 

This species was included under E. oleina by King and 
presumably also by Ridley, but although it has a superficial 
resemblance to that species it is very distinct in its broader 
and more acuminate leaves with the nervation raised above, 
and in its truncate calyx mouth. 

102. Eugenia nigricans King, Mat. F.M.P., No. 12, 114 

(1901); Ridl., F.M.P., I, 751. Syzygium nigricans 

(King) Merr. & Perry in Mem. Amer. Acad. Arts & 

Sci., XVIII, 3, 194 (1939). (Fig. 37 d). 

Trengganu: Gunong Padang, 4,000 feet, SFN 33903 (Moysey 
& Kiah) , specimens in young fruit -with leaves larger and 
thicker than the type, and referred here -with some doubt. 
They may represent a mountain variety. 

Kemaman : Bulat Kajsng, Comer s.n., leaf specimens with 
leaves larger than the type, and referred here with a 
little doubt. 

Penang: sine loc., Curtis 976; between Balik Pulau and 
Pulau Betong, Curtis 937 in part. 

Perak: Waterfall hill, Taiping, 1,000 feet, Wray 2231 (type 
collection); sine loc., Scorteehini 203. 

Malacca: sine loc., Griffith s.n. 

Negri Sembilan: Bukit Tangga, SFN 11828 ( Nur). 

Pahang: Sungei Endau, Forest Dept FMS 6766; Kuantan, 
Forest Dept FMS 8128. 

Johore: Pinerong, Cantley s.n.; Jason Bay, SFN 28297, 
28522 (Corner). 

Singapore : Bukit Timah, SFN 84988 (Comer), SFN 86128, 
36531, 37015 (Ngadiman). 

Distrib: Borneo. 

A tall massive tree, trunk slightly fluted at base or 
with narrow low buttresses, sometimes stilt rooted; bark 
smooth, entire or slightly longitudinally fissured and flaky. 
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not papery or rugose, scaling in small thin irregular pieces, 
leaving areas of entire more or less pustulate bark, pale 
grey or pinkish grey to pale rufous fawn; inner bark 
reddish pink, pinkish brown or deep purple brown, thick, 
more or less fibious, with sticky pale sap, sapwood thin, 
pale, heartwood red biown. Twigs slender, terete, when 
dry with brown smooth or flaky bark. Leaves coriaceous, 
narrowly elliptic to elliptic oblong or oblong, apex rather 
shortly and abruptly acuminate, base cuneate, from c. 6-12 
cm. long and 3-5-5 5 cm. broad, upper surface more or less 
shining when dry and dark olivaceous or brownish, minutely 
punctate or pustulate, lower surface dull, tinged reddish or 
brownish, sometimes minutely pustulate; midrib impressed 
above, elevate below; primary nerves very numerous and 
close together, running nearly straight to an intramarginal 
nerve close to leaf margin, raised and fine on both surfaces, 
but more distinct above, joined by close reticulations which 
are almost as distinct as primaries above but faint below; 
petiole up to c. 1 cm. long. 

Panicles terminal and axillary, not more than about 
half length of leaves, rather densely flowered, branches and 
branchlets slender, 4-angled or compressed, bracts and 
bracteoles minute, broad, subpersistent; flowers white, 
sessile in threes or clusters at branchlet ends, buds clavate 
c. 5 mm. long; calyx funnel shaped or narrowly campanu- 
late, slightly ridged, c. 4-4-5 mm. long, c. 2-5 mm. across 
mouth, narrowed into a rather slender pseudostalk c. 2 mm. 
long; mouth with 5 very shallow very obscure deciduous 
lobes; petals calyptrate, the outer one partially free; 
stamens numerous, filaments slender, up to c. 6-7 mm. long, 
anthers ovate or ovate oblong, c. 0-4 mm. long, connective 
gland conspicuous; style stouter than filaments, c. 3-5 mm. 
long: ovary 2-celled. 

Characterised by the fine raised close reticulation on 
the upper surface of the leaves. 

103. Eugenia cerasiformis (Bl.) DC., Prodr., Ill, 274 
(1828). Myrtus cerasiformis Bl., Bijdr., 1088 (1826). 
Syzygium cerasiforme (Bl.) Merr. & Perry in Mem. 
Amer. Acad. Arts & Sci., XVIII, 3, 187 (1939). 
Syzygium javanicum Miq., FI. Ind. Bat., I, i, 461 
(1855); Merr. & Perry in Mem. Amer. Acad. Arts & 
Sci., XVIII, 3, 188, excl. syn. S. euneuron Miq. 
Syzygium racemosum (Bl.) DC., loc. tit., 261; Merr. 
& Perry, loc. cit., 189. Eugenia expansa Duthie in 
Hook, fil., F.B.I., II, 491 (1878); King, Mat. F.M.P., 
No. 12, 113, pro parte; Ridl., F.M.P., I, 745; non 
E. expansa Mart. (1837). E. jamboloides Koord. & 
Valet, in Meded. Lands Plantent., XL, 136 (1900); 
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Atlas Baumart. Java, III, fig. 497; Backer, Schoolflora 
voor Java. 512 (1911). ? E. laxiflora Koord. & Valet, 

in Heded. Lands Plantent., XL, 139 (1900); Atlas 
Baumart. Java, III, figs. 498, 499. E. javensls. Koord. 
& Valet, in Heded. Lands Plantent., XL, 141 (1900); 
Atlas Baumart. Java, III, fig. 451. E. Zippeliano 
Koord. & Valet, in Heded. Lands Plantent., XL, 142 
1 1900); Atlas Baumart. Java, III, fig. 500. E. Robin- 
sonic no Ridl. in -Journ. F.JI.S. Hus., IV, 13 (1909) ; 
F.M.P., I, 734. E. Evansii Ridl. in Journ. F.M.S. Hus., 
X, 134 (1920) ; F.H.P., I, 747. E. b- unneoramea Merr. 
in Univ. Calif. Publ. Bot., XV, 217 (1929). E. euneuro 
Craib. FI. Siam. Enum., I, 640 (1931) non Syzygium 
euneuron Miq. (Fig. 38o). 

Not rare in lowland forest from Lar.gkawi to Malacca and 
Pahang. A collection of Cavtlty's from Singapore appears 
to be wrongly localised. 

Distrib: Siam, Sumatra, Borneo, Java. 

A t>ee. Ticigs slender, terete, bark drying brownish 
cr greyish, smooth. Leaves coriaceous, oblong elliptic or 
oblong lanceolate or oblong or elliptic, apex acute or shortly 
acuminate, base cuneate, from c. 8 cm. X 3 cm. to 18 cm. 
X 7 cm., both surfaces brown or reddish brown when dry, 
the upper sometimes blackish and minutely punctate, the 
lower paler; midrib impressed above, elevate below; 
primary nerves 15-25 pairs, 4-10 mm. apart, spreading and 
curving up to an intramarginal nerve 1-3 mm. from leaf 
margin, slightly raised and indistinct above, raised and 
slender below, usually distinct, secondaries and reticulations 
less distinct than primaries; petiole usually not more than 
c. 5 mm. long, occasionally c. 1 cm. 

Panicles terminal and axillary, often clustered, variable 
in length from c. 3 cm. to c. 7 cm., the longer ones with 
a few slender branches, the shorter ones sometimes rather 
densely flowered: flowers white, sessile, in threes or groups 
of several at branchlet ends, bracts and bracteoles minute, 
triangular acute, subpersistent; buds clavate; calyx funnel 
shaped, c. 6 mm. long and 3 mm. across mouth, finely 
rugulose gland dotted, rather gradually contracted into a 
pseudostalk c. 2-3 mm. long, mouth truncate or undulate 
with a thin margin; petals falling in a gland dotted calyptra 
c. 3 mm. diam.; stamens numerous, filaments slender, subu¬ 
late, from 2-6 mm. long, anthers ovate oblong, 0-5-0-7 mm. 
long, connective gland conspicuous; style much stouter than 
filaments, c. 6 mm. long; ovary 2-celled. 

Fruit depressed globose or transversely oblong globose, 
c. 2 cm. across, finely rugulose papillate when dry, apical 
umbilicus very shallow, c. 4 mm. diam., bearing the very 
short undulate calyx rim; pericarp thin; cotyledons side by 
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side, nearly equal, testa rather thick, adhering to the rugose 
cotyledon surfaces; inner faces somewhat concave, attached 
to hypocotyle near their centres by short broad stalks. 

When Ci'aib made a new combination for this plant, it 
appears probable that he followed King’s reduction of 
Syzygium euneuron Miq. without seeing Miquel’s plant. 
I have examined a duplicate of Miquel’s type from Leiden 
and consider it to be very distinct from our plant in the 
distinctly 4-angled and very narrowly winged uppermost 
twigs; in the impressed primary nerves above, which are 
much more prominent below than in E. cerasiformis, and 
are more widely spaced and more distinct from the secon¬ 
daries; in the intramarginal nerve further from the leaf 
margin; and in the more caudate acuminate leaf apex. 

Myrtus cerasiformis Bl. was reduced (as Jambosa 
cerasiformis Hassk.) to E. lineata Duthie (E. longiflora 
F. Vill.) by Koorders & Valeton, but an examination of the 
type of Blume’s plant, which is in fruit, shows very clearly 
that this reduction is erroneous. Although Blume’s 
specimen has no flowers it corresponds so closely in all 
other points with our plant that I have no doubt that it is 
the same. 

I have been able to examine long series of specimens 
of E. jamboloides K. & V., E. javensis K. & V., and E. 
Zippeliana K. & V., and have come to the conclusion that 
they vary from E. cerasiformis only in such relatively minor 
points as the colour of the bark of the twigs and the length 
and modes of branching of the inflorescence. 

104. Eugenia conglomerata Duthie in Hook, fil., F.B.I., II, 

497, (1878); King, Mat. F.M.P., No. 12, 101; Ridl., 

F.M.P., I, 742. (Fig. 386). 

Selangor Sungai Pelek, Sepang, Denny 56, 61; Serdang 
Experimental Plantation, cultivated, Comer s.n. 

Malacca: sine loc., Maingay K.D. 7US (type collection), 
Alvins s.n., U22; Gunong- Ledang, Ridley s.n. 

Singapore: Botanic Gardens, Ridley 5073 , 10836, Gardens No. 
M 1502 (Nur); sine loc., Cantley s.n. 

Distrib: Endemic. 

Tall massive tree with steep rounded narrow buttresses; 
bark slightly fissured, somewhat flaky and scaling in small 
rectangular pieces, reddish brown to warm brown; inner 
bark pinkish brown or fawn pink, rather thick, more or 
less fibrous; wood pale. Youngest twigs more or less 4- 
angled with dai'k brown bark when dry, older twigs terete 
with greyish or brownish smooth. Leaves coriaceous, 
oblanceolate to narrowly obovate, apex subacute or blunt, 
base long narrowed, from c. 5 cm. X 2 cm. to 10 cm. X 5-5 
cm., but usually c. 7-8 cm. X 8-3*5 cm., upper surface 
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shining, drying blackish brown, finely rugose, lower surface 
dull, liver brown, closely and minutely glandular pustulate; 
midrib slightly elevate or flat above, elevate below and 
keeled or longitudinally wrinkled; primary nerves c. 8-12 
pairs, spreading and curving up to a very obscure intra¬ 
marginal nerve 2-3 mm. from the recurved leaf margin, 
raised on both surfaces, usually rather thick and distinct 
above, very fine and faint or almost invisible below, secon¬ 
daries and reticulations almost or quite invisible; petiole up 
to c. 1 cm. long, the leaf blade sometimes decurrent upon it. 

Inflorescences of short fascicled spikes from small 
tubercles on the older twigs below the leaves, up to c. 1 cm. 
long, the rachis 4-angled, the flowers crowded at the apices 
of the spikes with one or two lower down, sessile; calyx 
red to purple, petals and stamens white; bracts and brac- 
teoles persistent, triangular subacute, less than 0-5 mm. 
long; buds broadly obconic, c. 2-5-3 mm. long; calyx broadly 
funnel shaped or somewhat campanulate, c. 2i-2-5 mm. long, 
and as much across mouth; lobes 4, persistent, broad, 
rounded, or subacute, c. 1-5 mm. across and 1 mm. tall; 
petals 4, free, broadly ovate rounded, or orbicular, c. 1-6-2 
mm. across and 1-1-5 mm. tall, thin, sparsely gland dotted; 
stamens numerous, filaments subulate, from almost none to 
c. 2 5 mm. long, anthers oblong, 0-3-0-4 mm. long, connective 
gland small; style stout, 4-angled, less than 1 mm. long; 
ovary 2-celled, with several ovules in each cell. 

Fruit depressed globose, sometimes more or less glo¬ 
bose, up to c. 1 cm. long and 1-25 cm. across, shining dark 
purplish red when ripe, apical calyx rim not prominent, 
the umbilicus shallow, c. 3 mm. diam., with the 4 fleshy 
incurved calyx lobes and remains of style and stamens; 
pericarp juicy pulpy, c. 3 mm. thick, deep red pink, slightly 
acid and astringent, stripping easily from the seed and 
leaving testa on cotyledons; seed 1, much depressed globose, 
c. 5 mm. high and 7-5 mm. across, testa very thin, brown, 
papery fibrous; cotyledons side by side, stalked, pale green, 
finely gland dotted, inner faces deeply folded to accommo¬ 
date the large terete truncate pale green gland dotted 
hypocotyle which reaches outer surface of cotyledons, point 
of attachment of cotyledons nearly central, with very broad 
short stalks, plumule hidden under fold; germination 
epigeal. When the cotyledons begin to move apart on 
germination, the broad stalks curving round to meet the 
hypocotyle are clearly seen and the structure is like that of 
E. malaccensis in miniature. 

A distinct species in its large size, the rather small 
oblanceolate blunt faintly nerved leaves and the very short 
crowded spikes of small flowers from below the leaves. 
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E. conglomerata Duthie var. paniculata var. nov. 

A typa inflorescentiis paniculatis ad 4 cm. longis 
differt. 

Johore: Sungai Kayu Ara. JIawai-Jemaluang road, on hillock 
in Dr’johalanops forest, SFN 29-JbS (Corner). TYPE 
collection, holotype in Herb. Singapore. 

The inflorescences of the typical form are, at their 
.ongest, in fruit, c. 12 cm. and spicate. The inflorescences 
rf the variety have one or two pairs of branchlets up to 
<•. 15 cm. long, those and the peduncle stout, ridged and 
jngled. Only cne collection of the variety is known, a 
ralien branch from a tree which the collector notes as 
evidently fairly big. 

1'jo. Eugenia leptostemon (Korth.) Miq., FI. Ind. Bat., I, i, 
442 (1858). Jambosa leptostemon Korth., Nederl. 
Kruidk. Arch., I, 201 (1847). Syzygium leptostemon 
(Korth.) Herr. & Perry in Mem. Amer. Acad. Arts & 
Sei., XVIII, 3, 156 (1939). Eugenio urceolata King, 
Mat. F.M.P., No. 12, 101 (1901); Ridl., F.M.P., I, 742; 
non Jambosa urceolata Korth., vel Eugenia urceolata 
Cordem. (1895). Eugenia rotata Craib, FI. Siam. 
Enum., I, 660 (1931). E. subracemosa Men*, in Joum. 
Roy. As. Soc. Str. Br., LXX1X, 23 (1918). (Fig. 
38c). 

Common in lowland forest from Kedah to Singapore, 
occasionally in hill forest. Not recorded from Penang. 

Distrib: Siam, Bangka, Borneo. 

A small slender tree, or up to c. 18 m. tall, trunk 
cylindric at base or slightly buttressed; bark smooth, entire, 
slightly pustulate, light grey, slightly pinkish fawn; inner 
bark pinkish fawn. Youngest twigs obtusely 4-angled and 
grooved, drying smooth and reddish brown, older twigs 
terete or slightly angled, bark pale grey or pale brown, 
wrinkled or somewhat flaky. Leaves coriaceous, elliptic, 
elliptic oblong or obovate elliptic, apex shortly and bluntly 
acuminate, base cuneate, from c. 9-24 cm. long and 3-5-12 
cm. broad, usually c. 12-18 cm. X 6-9 cm., upper surface 
drying dark brown to blackish brown, shining, minutely 
punctate, lower surface reddish brown, dull, with minute 
raised dark gland dots; midx*ib broad and flat above or 
slightly raised and channelled, elevate below and keeled; 
primary nerves 12-20 pair's, 1-2 cm. apart, obliquely ascend¬ 
ing to a prominent shallowly looped intramarginal nerve 
3-6 mm. from leaf margin, finely channelled above, elevate 
and very distinct below, sometimes broad and dark coloured, 
the few lax reticulations faint; petiole up to c. 1 cm. long, 
usually above 5 mm. 
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Inflorescences from small tubercles on the twigs below 
the leaves, very occasionally axillary or terminal, solitary 
or several together, subracemose, from c. 1-5-5 cm. long, 
or fascicled, or occasionally paniculate, the rachis, and 
branches when present, slender; flowers white, sessile, 
usually 5 at the distal end of the rachis, with 1 or 2 pairs 
lower down, or in groups of three at ends of branches; 
calyx 6-8 mm. long, and about 5-6 mm. across mouth, sub- 
turbmate, rather abruptly contracted below lobes and 
narrowed to a slender pseudostalk; lobes 4, persistent, gland 
dotted, slightly unequal, broadly ovate rounded, the two 
outer rather thick, c. 4 mm. across and 2 mm. tall, the inner 
with thin margins, c. 3 mm. tall; the calyx eventually 
opening out into a flat disc; petals 4, free, spreading, 
orbicular, gland dotted, 5-6 mm. diam.; stamens numerous, 
filaments slender, subulate, reaching nearly 1 cm. long, 
anthers ovate orbicular, 0-2-03 mm. long; style much 
stouter than filaments, subulate, c. 7 mm. long; ovary 
2-eelled. 

Fruit ovoid globose, c. 1-5 cm. long, vertically ridged 
or corrugate, apical umbilicus c. 4 mm. diam., fringed by 
the very short calyx rim and the 4 hardly enlarged calyx 
lobes; pericarp thin and leathery (in dried fruits); seed 1, 
oblong globose, c. 12 cm. long, testa leathery, adhering 
closely to the rugose surface of the cotyledons; cotyledons 
nearly equal, side by side, inner faces gland dotted, excavate, 
attached by very broad, very short stalks to the large gland 
dotted hypocotyle which lies in a fold of the cotyledon faces 
and reaches the periphery of the seed. 

This species is distinguished by the spaced and distinct 
obliquely ascending primary nerves of the leaf, the short 
subracemose inflorescences usually from below the leaves 
and the calyx opening out after anthesis into an almost 
flat disc. 

106. Eugenia pseudosubtilis King, Mat. F.M.P., No. 12,123 
(1901), incl. var. platyphylla et var. subacuminata 
King; Ridl., F.M.P., I, 746; Craib, FI. Siam. Enum., 
I, 657; Corner, Wayside Trees of Malaya, p. 502, fig. 
168. E- cinerea Ridl., F.M.P., I, 744, quoad specimina 
malayana, non Kurz ? Syzygium minutiflorum Miq., 
FI. Ind. Bat., Suppl. I, 311 (1860). (Fig. 39c). 

Common in the lowlands, especially in the north of Malaya, 
in villages and riceiields. Not uncommon in the freshwater 
swamp forest of S.E. Johore, and in Singapore. 

Distnb: Siam, Sumatra, ? Borneo, ? Indo-China. 

A tree reaching c. 25 m. tall, trunk cylindric or slightly 
fluted and buttressed at base; bark of older trees deeply 
cracked or almost fissured vertically, with finer crevices 
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vertically and horizontally, sometimes scaling slightly, 
surface between cracks smooth or rugulose, pale whitey 
grey or greyish buff; of younger trees smooth and entire, 
or finely creviced longitudinally, sometimes slightly pimply 
with inconspicuous lenticels, scaling in rather thick pieces 
or not, whitey grey or light pinkish grey; inner bark pinkish 
brown; wood pale, flesh colour or yellowish, turning fuli¬ 
ginous on exposure. Twigs terete, bark smooth, drying 
whitey grey or yellowish grey, the youngest parts sometimes 
pale brown. Leaves thickly coriaceous, oblong elliptic or 
narrowly elliptic, occasionally somewhat obovate, apex blunt 
or subacute or shortly and broadly apiculate, base cuneate, 
from c. 5-16 cm. long and 2-5-7 cm. broad, usually c. 
7-11 cm. X 4-5 cm., upper surface dull, drying pale brown 
to blackish brown, closely and minutely punctate, lower 
surface paler; midrib impressed above, prominent below 
and often pustulate towards the petiole; primary nerves 
6-10 pairs, usually c. 1 cm. apart, impressed above and 
usually faint, more or less raised below and fine, usually 
distinct, curving up to a faint or obscure intramarginal 
nerve 2-4 mm. from leaf margin; secondaries and reti¬ 
culations usually very faint; petiole up to c. 15 cm. long, 
the leaf blade sometimes narrowly decurrent upon it. 

Panicles terminal and axillary, occasionally from twigs 
below the leaves, often clustered, usually as long as or 
shorter than the leaves, occasionally overtopping them, on 
peduncles shorter than the leaves, branches few, distant, 
divaricate, trichotomous. slender and 4-angled or com¬ 
pressed; flowers with reddish calyx, yellowish stamens and 
petals, sessile in threes at ends of the short ultimate 
branchlets; bracts and bracteoles short and broad, caducous 
or subpersistent; calyx after anthesis funnel shaped or 
slightly campanulate, finally somewhat urn shaped, c. 3 mm. 
long, c. 2-5 mm. across mouth, tube finely gland dotted, 
slightly narrowed to base, mouth with 4 broad very shallow 
rounded rather obscure lobes; petals calyptrate; stamens 
numerous, filaments subulate, glandular, up to c. 2 mm. 
long, anthers oblong or ovate oblong, c. 0-5-0-7 mm. long, 
connective gland conspicuous; style stouter than filaments, 
c. 1 mm. long; ovary 2-celled, multiovulate. 

Fruit depressed oblong globose, pink to almost black, 
c. 1-5 cm. diam., 1-2 cm. high, apex deeply and narrowly 
excavate with minute remains of calyx rim; pericarp pulpy 
fleshy, with fibrous strands, 3-4 mm. thick; seed 1, inner 
cotyledon faces gland dotted, ridged, attached near their 
centres by broad short stalks to the rather large hypocotyle. 

The seeds are nearly always infected with the larvae 
of a species of phytophagous Braconidae (fide H. M. 
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Pendlebury). The only uninfected seeds so far found out 
of many hundreds examined are those of Ridley’s Perlis 
collection. 

It seems probable that the correct name for this plant 
is Eugenia borneensis Miq., Anal. Bot. Ind., I, 24, t. 7 
(1850). Our material agrees fairly well with Miquel’s 
description and plate, but certain differences as figured by 
Miquel, notably the free, not calyptrate petals and the more 
abruptly narrowed calyx tube, along with the fact that no 
material of Miquel’s species has been available for com¬ 
parison, make it advisable that the formal reduction should 
not be made until Miquel’s type can be compared with our 
plant. An argument in favour of reduction is that Merrill 
and Perry (Mem. Amer. Acad. Arts & Sci., XVIII, 3, 190 
(1939)) reduce E. microcalyx Duthie to E. borneensis Miq. 
apparently on the basis of Kunstler 10783 and Kunstle7 
10735, both named E. microcalyx by King, and on a later 
collection from the Malay Peninsula, the details of which 
are not given. Kunstler 10735 is E. pseudosubtilis. Kunstler 
10733 I have not seen, but as noted below, King’s deter¬ 
minations of E. pseudosubtilis and E. microcalyx were not 
always reliable. Typical E. microcalyx could hardly be 
reconciled with Miquel’s description and figure of E. 
borneensis. 

Ridley refers part of E. pseudosubtilis to E. cinerea 
Kurz. Kurz included Wall. Cat. 3576 in his species, but 
this is undoubtedly E. pseudosubtilis and not the Burmese 
plant. Craib, FI. Siam. Enum., I, 634, selects the Burmese 
plant as the type of E. cinerea in spite of the fact that 
Kurz used Wallich's specific name and I have followed this 
procedure here. Merrill and Perry in Journ. Arn. Arb. 
XIX, 106, accept Ridley’s disposition of E. pseudosubtilis 
var. platyphylla, but their remarks make me suspect that 
the Indo-Chinese plants which they refer to E. cinerea are 
really E. pseudosubtilis. 

E. pseudosubtilis is closely allied to E. microcalyx, and 
although the typical forms of each are easily separable even 
on foliage characters alone, considerable difficulty may be 
found in placing correctly specimens which appear to com¬ 
bine the characters of E. microcalyx var. irregularis and 
of the broader leaved more strongly nerved forms of E. 
pseudosubtilis. Judging from the annotations on sheets in 
Herb. Calcutta and Herb. Singapore, there was considerable 
confusion in King’s mind over the identity of the two 
species, “microcalyx” having been substituted, in my 
opinion wrongly, for “pseudosubtilis” many times, even 
Kunstler 6956 and Ridley 5990, syntypes of E. pseudosub¬ 
tilis, being treated in this mannei*. 
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The main distinguishing points between the two species 
ar e—(1) the very pale bark of the twigs in E. pseudosubtilis 
compared with the dark bark of E. microcalyx (this 
character breaks down in E. pseudosubtilis var. montano); 
(2) the more coriaceous texture of the leaves in E. pseudo¬ 
subtilis: (3) the generally longer inflorescences on longer 
peduncles in E. microcalyx; (4) the persistent bracteoles in 
E. mi a ocalyx: (5) the smaller flowers of E. microcalyx; 
(6) the broad blunt calyx lobes of E. pseudosubtilis com¬ 
pared with the very small narrow acute lobes in E. 
microcalyx; (7) the dark red or almost black ripe fruit of 
E. pseudosubtilis compared with the white tinged pink 
fruit of E. microcalyx. 

E. pseudosubtilis King, var. montana var. now 

A typa foliis valde coriaceis plus minusve ovatis (ad 
8-5 cm. longis et 5 cm. latis), nervis primariis subtus plus 
minusve prominentibus, apice obtuse acuminatis, cortice 
ramulorum fusco differt. 

Pahang: “Telom”, Ridley 13901 (inflorescences more copious 
and longer than in other specimens quoted here); 47th 
mile, Telom road, SFN 31258 (Holttum ), TYPE collection, 
holotype in Herb. Singapore; Cameron Highlands, 3,700 
feet, SFN J273-) (Nut-); Fraser Hill, Forest Dept. FMS 
7T9G. 

This group has been kept separate because it may be 
found to represent a distinct species closely allied to E. 
pseudosubtilis and E. microcalyx. 

King’s varieties platyphylla and subacuminata are not 
worth keeping up. 

107. Eugenia microcalyx Duthie in Hook, fil., F.B.I., II, 493 
(1878); King, Mat. F.M.P., No. 12, 124, incl. var. 
obovato pro parte; Ridl., F-M.P., I, 745. (Fig. 39a). 

An endemic species not uncommon in lowland forest and 
secondary growth from Penang to Singapore on the west side 
of the Main Range. 

A tree up to c. 15-16 m. tall. Youngest twigs some¬ 
what 4-angled with smooth bark drying dark brown, older 
twigs terete with paler brown bark. Leaves coriaceous, 
lanceolate or oblong lanceolate to oblanceolate or obovate, 
apex subacuminate or blunt, long narrowed to base, from 
c. 5 cm. X 2 cm. up to c. 14 cm. X 7 cm., usually about 
8 cm. X 3 cm., upper surface drying blackish brown to 
black, slightly polished, minutely and closely punctate, often 
appearing minutely rugulose, lower surface red brown with 
minute concolorous or darker pustulations; midrib im¬ 
pressed above, elevate below and rather obscurely pustulate; 
primary nerves about 10 pairs, more or less impressed and 
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faint above, raised and fine below, distinct or indistinct, 
slightly ascending and running nearly straight to a distinct 
or indistinct intramarginal nerve 2-4 mm. from the strongly 
and irregularly recurved leaf margin; petiole 0-5-1 cm. 
long, the leaf blade more or less decurrent upon it. 

Panicles terminal and axillary, sometimes clustered, 
usually exceeding the leaves, on peduncles as long as or 
longer than the leaves, sometimes sessile, reaching 12-14 
cm. long, branches and branchlets rather lax, spreading, 
slender, angled or compressed, with brownish and obscurely 
pustulate striate bark; bracts and braeteoles minute, tri¬ 
angular acute, persistent; flowers yellowish white in threes 
or clusters at branchlet ends, sessile; calyx finely glandular 
pustulate, subcylindrical, a little over 2 mm. long and c. 
12 mm. across mouth, very slightlv tapered at base; mouth 
with 4 distant very short obscure triangular acute persistent 
lobes; petals falling in a calyptra, but not or very slightly 
agglutinated, orbicular, sparsely pellucidly gland dotted, 
c. 1-2-14 mm. diam.; stamens less than 20, filaments rather 
stout, flattened below, subulate above, up to c. 1 mm. long, 
anthers ovate c. 0-2-0-3 mm. long, connective gland incon¬ 
spicuous; style narrowly conical c. 0-5 mm. long; ovary 
2-celled. 

Fruit waxy white tinged with red, finely rugose when 
dry, globose or depressed globose, c. 4-5 mm. diam., apical 
umbilicus very shallow, hardly excavate, c. 2 mm. diam., 
fringed by the slightly enlarged calyx lobes; seed 1, more 
or less globose, cotyledons nearly equal, side by side, inner 
faces gland dotted, nearly plane or somewhat concave, 
attached to hypocotyle near periphery, the plumule and 
radicle sunk in a fold of one cotyledon face. 

See notes on E. pseudosubtilis. 

E. microcalyx Duthie var. irregularis (Craib) var. nov. 
(Fig. 396). 

Eugenia irregularis Craib in Kew. Bull. 167 
(1930); FI. Siam. Enum., I, 646. E. microcalyx 
Corner, Wayside Trees of Malaya, p. 500. Syzygium 
irregulare (Craib)'Merr. & Perry in Joum. Am. Arb., 
XIX, 107 (1938). 

Negri Sembilan : Seremban, Comer s.n. 

Singapore: Bukit Mandai, Ridley 10410; Economic Gardens, 

Ridley 12482; Reservoir Jungle, SFN 29495 , 80995 . 

30996 (Comer); Botanic Gardens, SFN 36530 (Kiak). 
Diet rib: Siam, Indo-China. 

A snail tree; bark more or less smooth, finely shortly 
irregularly creviced or occasionally with' slight fissures, 
scaling in small irregular pieces, pale pinMsh grey to 
whitish grey, a very thin inconspicuous green layer 
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immediately below surface; inner bark thick and fibrous 
with copious wateiy sap, pale pinkish buff, darkening 
rapidly on exposure; wood almost white. Young twigs 
terete, rather stout, green in life, drying reddish brown. 
Leaves elliotic or oblong elliptic or obovate, apex shortly 
and abruptly acuminate, acumen blunt or acute, base 
narrowed or cuneate, up to c. 20 cm. X 9-5 cm., upper 
surface rather dark shining green and more or less bullate 
in life, dark brown when dry, minutely black dotted, lower 
surface paler green, drying brown and minutely black 
dotted; midrib impressed above, prominent and rounded 
below; primary nerves up to c. 16 pairs, impressed above, 
prominent below', running nearly straight or curving gently 
up to a conspicuous intramarginal nerve c. 5 mm. from leaf 
margin; secondaries few, fine, reticulations lax, hardly 
visible; petiole stout, up to c. 1 cm. long, black when dry. 

Panicles terminal, branched from base, up to c. 16 cm. 
long, branches distant, the lower ones ascending, the upper 
nearly horizontal and shorter, green in life and somewhat 
angled or compressed, brownish and striate when dry; 
flowers sessile or sometimes on very short stout pedicels, 
in twos or threes, or occasionally subcapitate at the ends 
of the ultimate branchlets, bracts and bracteoles minute, 
persistent, triangular acute, 3 at base of each flower; calyx 
yellowish shading to greenish at base, gland dotted, obconic, 
without pseudostalk, c. 3 mm. long, lobes 5, very small and 
distant, broadly triangular acute, less than 0-5 mm. tall; 
petals 5, white, falling as a calyptra but not agglutinated, 
more or less orbicular, c. 1-5-2 mm. diam., with sparse 
yellow gland dots; stamens c. 25, from 0-5-2 mm. long, 
filaments strap-shaped at base, subulate above, anthers 
small, connective gland yellowish; style narrowly conical, 
c. 1 mm. tall; ovary 2-celled. 

Fruit pink when ripe with inconspicuous white dots, 
or white on one side, more or less globose, oblong globose 
or depressed globose, c. 4-5 mm. diam., 3-5-4 mm. tall, 
apical umbilicus shallow and rather wide, c. 1-5-2 mm. 
diam., bearing the hardly enlarged incurved calyx lobes and 
remains of stamens and style base; pericarp juicy, white, 
rather thick, nearly 1 mm. in places; seed 1, more or less 
reniform or oblong, c. 3-5 mm. long, cotyledons superposed, 
•outer surface inconspicuously gland dotted, more or less 
equal, inner faces oblique, nearly plane, attached to hypo- 
cotyle at periphery, the small radicle and plumule sunk in 
a slight fold in the edge of one cotyledon. 

The larger and broader leaves with more pronounced 
venation distinguish this variety from the typical form. 
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108. Eugenia myriantha King, Mat. F.M.P., Xo. 12, 123 

(1901); Ridl., F.M.P., 1, 745. (Fig. 40/). 

Perak: sine loc., Scortt-chiui (type collection). 

Distrib: Endemic. 

A tall tree. Ticigs terete. Leaves very coriaceous, 
elliptic lanceolate to oblanceolate, apex subacute, base 
narrowed, up to c. 4-5 cm. x 2 cm., upper surface polished, 
drying pale brown, punctate, lower surface dull, darker 
brown, subglaucous; midrib impressed above, elevate below; 
primary nerves 3 or 4 pairs, ascending, distant, very faint 
and obscure on both surfaces, reticulation invisible; petiole 
up to c. 8 mm. long. 

Panicles terminal or from upper leaf axils, numerous, 
pedunculate, up to c. 7 cm. long, the branches numerous 
and spreading, rather slender, angled; floaxr* sessile in 
clusters at ends of the short quadrangular branchlets, sub¬ 
tended by minute subpersistent broad bracteoles; calyx 
cylindric, c. 2 mm. long. 

Known only from one collection. This species ap¬ 
proaches some forms of E. pseudosubtilis and may not be 
more than a variety of that variable species. The leaves, 
however, are much smaller and thicker than in any form 
of E. pseudosubtilis that I have seen, the upper surface 
pitted and the nerves obscure on both surfaces. 

There is no indication of the locality on the label, but 
the appearance of the specimens suggests that it is a 
mountain or ridge top plant, although a note, ? in 
Scortechini’s hand, pinned to one sheet in Herb. Calcutta, 
describes it as a tall tree. 

109. Eugenia Kunstleri King, Mat. F.M.P., Xo. 12, 127 

(1901); Ridl., F.M.P., I, 746. E. albidiramea Merr. 

in Univ. Calif. Publ. Bot., XV, 221 (1920). Syzygium 

albidirameum (Merr.) Merr. & Perry in Mem. Amer. 

Acad. Arts & Sci., XVIII, 3. 190 (1939). (Fig. 39 d). 

Kemamax: Bukit Kajang, 500 feet, SFN 30322, 30120, 
30192 (Corner). 

Penang: sine loc., Curtis 179 ( syntype). 

Perak: Larut, up to 800 feet, Kvnstler 3310 tsyntype), 
200-500 feet, Kunstler 3680 {syntype). 

Johore: o 1 2 mile, Kota Tinggi-Mawai road, SFN 29301 
(Comer); Sungai Sedili, SFN 36920 (Comer). 

Singapore: Botanic Gardens, Ridley 6118; Mandai road, SFN 
37725 (Kiah). 

Distrib: Borneo. 

A tree reaching c. 24-25 m. tall, trunk cylindric or 
slightly fluted at base; bark distinctly though thinly papery 
flaky, slightly pustulate with scattered lenticels, pallid 
rufous fawn or orange rufous; inner bark rather thick, 
pale pinkish or brownish buff or yellowish brownish, turning 
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mauvish or brownish on exposure; wood pallid buff. Twigs 
slender, terete, bark smooth and somewhat polished, drying 
pale, the youngest shoots obscurely quadrangular with 
brown pustulate bark. Leaves thinly coriaceous, oblong 
lanceolate or elliptic lanceolate to ovate lanceolate or 
narrowly elliptic, apex acuminate, base cuneate or long 
narrowed, from c. 6 5-19 cm. long and 3-6 cm. broad, upper 
surface dull, drying brown to blackish brown, very 
minutely and closely black dotted, punctate or obscurely 
pustulate, lower surface brown or reddish brown, minutely 
glandular pustulate; midrib narrowly and deeply impressed 
above, prominent below, rugose pustulate; primary nerves 
8-12 pairs, c. 1-15 cm. apart, more or less impressed above 
and rather faint, bold below, more or less pustulate, nearly 
straight or curving up to a bold looped intramarginal nerve 
c. 4-5 mm. from leaf margin, with a much fainter series 
of loops close to the margin; secondaries and lax reticula¬ 
tions usually invisible above, very fine and faint below; 
petiole up to c. 1-5 cm. long, rather slender, rugose when 
dry, deeply channelled above. 

Panicles terminal or from upper leaf axils, often 
clustered, shortly pedunculate, reaching c. 12 cm. long but 
usually much shorter than the leaves, peduncle, rachis and 
the many spreading branches slender, 4-angled, drying 
brown and minutely pustulate; flowers sessile or occa¬ 
sionally on very short stout pedicels, in threes at ends of 
the short ultimate branchlets; calyx green, petals and 
filaments white; calyx funnel shaped, quadrangular, c. 3 
mm. long and 2 mm. across mouth, narrowed at base or 
contracted rather suddenly into a pseudostalk varying from 
less than 0-5 mm. to c. 1 mm. long; mouth with 4 obscure 
broad rounded subpersistent lobes less than 0-4 mm. tall; 
petals 4, free, orbicular, 1-5-2 mm. diam., or falling in a 
ealyptra, either completely agglutinated or partially so; 
stamens about 20, filaments rather stout, flattened, less than 
1 mm. long, anthers elliptic, c. 0-3 mm. long, connective 
gland small; style rather slender, c. 0-7 mm. long; ovary 
2-celled. 

Fruit ovoid or obovoid, c. 1-5 cm. long, 1-25 cm. across, 
smooth, somewhat narrowed at base, apical umbilicus very 
shallow, c. 3 mm. diam., fringed by the very short calyx 
rim; pericarp thin and tough, seed with large blunt con¬ 
spicuous hypocotyle reaching periphery. 

E. albidiramea Merr. is known from fruiting specimens 
only, but although the fruit of the type (Elmer 21762) is 
larger and more deeply wrinkled than in any Malayan 
collection, that of Elmer 21518 , cited in the original 
description, corresponds exactly to several of our collections. 
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And two flowering collections which match the type of E. 
Kunstleri very closely have been made in Borneo. They 
are SFN 36098 (Daud & Tackun) from Gunong Gading, 
Sarawak, and SFN 26869 (Carr) from Tenompok, Mt. 
Kinabalu. 

This species is allied to E. pvstulata but differs in the 
less oblong leaves, the more slender inflorescence branches 
and the smaller flowers. 

110. Eugenia polyantha Wight, Ill.. II, 17 (1841); Duthie 
in Hook, fil., F.B.I., II, 496; King, Mat. F.M.P., No. 12, 
103; Ridl., F.M.P., I, 742; Koord. & Valet, in Meded. 
Lands Plantent., XL, 88; Atlas Baumart. Java, III, figs. 
470, 471; Craib, FI. Siam. Enum., I, 656; Corner, 
Wayside Trees of Malaya, p. 501, pi. 152, 153, fig. 168. 
Syzygium polyanthmn (Wight) Walp., Repert.. II, 180 
(1843); Merr. & Perry in Mem. Amer. Acad. Arts & 
Sci., XVIII, 3, 155. Eugenia balsamea Ridl., F.M.P., 
I, 754, non Wight. E. Junghuhniana Miq., FI. Ind. 
Bat., I, i, 444 (1855). E. nitida Duthie in Hook, fil., 
F.B.I., II, 496 (1878). (Fig. 40a). 

Widely distributed from Langkawi and Kelantan to 
Singapore, in lowland forest and secondary growth and in 
villages, commonest in the south of the Peninsula. 

Distrib: Burma, Siam, Indo-China, Sumatra, Borneo, Java. 

A rather slender tree up to c. 24 m. tall; bark 
creviced into small regular inconspicuous rectangular pieces, 
not or slightly flaky, rather thick, pale grey or whitish grey; 
inner bark thick, pink, turning mauvish on exposure; wood 
pale. Twigs terete, drying reddish brown or greyish 
brown, bark somewhat flaky. Leaves thinly coriaceous, 
narrowly elliptic, lanceolate, oblong elliptic or oblong 
oblanceolate, usually shortly and bluntly acuminate, some¬ 
times caudate acuminate, base cuneate, from c. 7-16 cm. 
long and 2-5-7 cm. broad; upper surface drying dull or 
slightly shiny, dark brown to almost black, minutely 
punctate, dull below and brown or reddish brown, closely 
pellucid dotted in life, minutely black dotted or pustulate 
when dry; midrib impressed above, prominent below; 
primary nerves c. 7-11 pairs, 0-5-1 cm. or more apart, 
usually faint above, slightly prominent below and usually 
quite distinct spreading or obliquely ascending, nearly 
straight or slightly curved to an intramarginal nerve 2-4 
mm. from leaf margin; secondaries and reticulations usually 
faint or obscure; petiole usually c. 0-5 cm. long, rarely as 
much as 1 cm. 

Panicles usually from the young twigs below the leaves, 
sometimes axillary, numerous, up to c. 5 cm. long but 
occasionally as much as 10 cm. long, peduncled or branched 
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from near base, the rachis and short divaricate branches 
slender, 4-angled or compressed, bracts and bracteoles 
minute, subpersistent, triangular acute; flowers faintly 
fragrant, calyx greenish, petals and stamens white, sessile, 
usually in threes at the ends of the branches or of the 
short branchlets; calyx campanulate, narrowed into a short 
pseudostalk, tube c. 2 mm. long; lobes 4, green, broadly 
ovate rounded, c. 15 mm. tall, the two outer thinner and 
slightly larger than the two inner, conspicuously pellucid 
dotted; petals 4, free, thin, broadly ovate rotund, con¬ 
spicuously pellucid dotted, c. 3 mm. across and 2 5 mm. tall, 
the two outer ones often retuse, quickly deciduous; stamens 
numerous, filaments subulate, gland dotted, up to c. 4 mm. 
long, anthers oblong ovate, c. 0-4 mm. long, connective gland 
small; style terete, narrowly conic, apex truncate, c. 2 mm. 
long; ovary 2-celled, multiovulate. After the petals fall the 
calyx opens out into a flat pinkish disc and the calyx lobes 
shrivel and turn pink. 

Fruit green when full grown, ripening deep pink or 
dull dark scarlet to purple black, globose to depressed 
globose, c. 1-2 cm. diam., apical umbilicus shallow, 3-4 mm. 
diam., bearing on its margin the 4 enlarged persistent fleshy 
calyx lobes; pericarp c. 2 mm. thick, juicy and pulpy, 
whitish tinged pink, faintly sweet; seed depressed globose, 
c. 7 mm. diam., testa pale brown, thin, adhering to the green 
rugose and gland dotted surface of the cotyledons; cotyle¬ 
dons side by side, inner faces green, gland dotted, nearly 
plane, sessile, attached to the stout hypocotyle near 
periphery. Germination hypogeal. 

E. polyantha Wight var. sessilis var. nov. 

A typa floribus fasciculatis differt. 

Johore: Sungai Kayu, in swampy forest, a tree 30-85 feet 
tall, SFN 324.13 (Kiah) , TYPE collection, holotype in 
Herb. Singapore . 

At first sight this looks different from the typical form, 
but the foliage and flowers conform and the only difference 
is in the entire absence of inflorescence rachis. 

111. Eugenia Koordersiana King, Mat. F.M.P., No. 12,128 

(1901) ; Ridl., F.M.P., I, 732. (Fig. 40b). 

Perak: Larut, within 100 feet, Kunstler 6208, 6385 (syn- 
types), 300-500 feet, Kunstler 6283 (syntype); Pondok 
Tanjong, Forest Dept. FMS 11792, 11798; sine loc., 
Scorteehini s.n., 257 (syntype). 

• Selangor: sine loc., Bum-Murdoch s.n. 

Dist/rib: Endemic. 

A tree up to c. 24 m. tall. Twigs terete, smooth, 
blackish brown when dry. Leaves coriaceous, narrowly 
elliptic or narrowly ovate elliptic, rarely oblanceolate, apex 
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shortly and abruptly acuminate, base cuneate, from c. 5 cm. 
X 2-5 cm. to 11 cm. X 5 cm., both surfaces drying very 
dark brown to blackish brown, the lower slightly paler; 
midrib impressed above, prominent below; primary nerves 
8-14 pairs, impressed above, fine but slightly elevate and 
distinct below, curving up to a shallowly looped intramar¬ 
ginal nerve c. 2-4 mm. from leaf margin, with a very faint 
series of loops nearer the margin, reticulations invisible 
above, very slightly raised and rather indistinct below; 
petiole from c. 5 mm. to nearly 1 cm. long. 

Panicles terminal or occasionally from upper leaf axils, 
often clustered, pedunculate, usually longer than the leaves, 
corymbose, with several pairs of spreading or obliquely 
ascending branches up to c. 4 cm. long, they and the rachis 
sharply or obtusely 4-angled with dark smooth bark; 
flowers white, sessile, in threes or fives at ends of branches 
or of short rather slender branchlets, buds clavate; calyx 
campanulate. c. 4 mm. long and 2 mm. across mouth, some¬ 
what 4-angled, rather gradually contracted into a short not 
well defined pseudostalk; lobes 4, deep, broad, and rounded, 
c. 2 mm. across and 1-2 mm. tall, caducous; petals 4, 
probably falling as a calyptra, but free, more or less 
orbicular, 8-5-4 mm. diam.; stamens numerous, filaments 
slender, up to 5-6 mm. long, anthers broadly elliptic, c. 0-3 
mm. long, connective gland distinct; style stouter than 
filaments, c. 6 mm. long; ovary 2-celled. 

Merrill and Perry point out that E. Koordersiana is 
very closely allied to Syzygium confertum (Korth.) Merr. 
& Perry. I have seen only Elmer 20126 of the specimens 
cited by Merrill and Perry and on the basis of this collection 
the two species are certainly very close, but E. Koordersiana 
has the primary nerves impressed above in all the material 
seen, and the branchlets have darker bark. It is better 
to keep the two species separate until E. Koordersiana is 
better known. 

112. Eugenia orites Ridl., F.M.P., V (Suppl.), 308 (1925). 

(Fig. 40c). 

JOHORE: Gunong Behimut, 3,000 feet, SFN 10722 ( Holttum ), 
type collection. 

A tree. Twigs rather slender, terete, bark smooth, 
drying greyish or blackish brown. Leaves thickly 
coriaceous, elliptic lanceolate, apex narrowed and blunt, base 
cuneate, up to c. 5-5 cm. X 2-5 cm., both surfaces drying 
reddish brown, dull, the upper minutely punctate; midrib 
narrowly impressed above, elevate below; primary nerves 
4r-7 pairs, 5-8 mm. apart, slightly raised and rather indis¬ 
tinct above, raised and distinct below, obliquely ascending 
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to an intramarginal nerve 2-3 mm. from the more or less 
recurved leaf margin, reticulation obscure above, less 
distinct below than the primaries; petiole up to c. 7 mm. 
long, rather stout. 

Cymes terminal, usually several together, or occa¬ 
sionally from upper leaf axils, up to c. 4 cm. long, rachis 
slender, angled and longitudinally wrinkled, drying dark, 
with three sessile flowers at its apex and often a pair lower 
down; calyx campanulate, c. 8 mm. long and 6 mm. across 
mouth after anthesis, narrowed gradually to a pseudostalk 
2-3 mm. long; lobes 4, thick with thin margins, suborbicular. 
c. 4 mm. diam., quickly deciduous and leaving a truncate- 
undulate calyx limb; petals not seen; stamens with very 
slender filaments, c. 6 mm. long, anthers ovate, c. 0-5-Q-6 
mm. long, connective gland rather conspicuous; style much 
stouter than filaments, subulate, c. 6 mm. long; ovary 
2-celled. 

A little known plant only once collected, but distinct 
in the small leaves, cymose inflorescence with few rather 
large flowers and the large, quickly deciduous calyx lobes. 

SFN 28907 (Symington & Kiah) from Gunong Tapis, 
Kuantan, Pahang, alt. 4,600 feet, may be this, but it has 
much larger leaves, a shorter inflorescence and somewhat 
larger flowers with longer styles. 

113. Eugenia alyxifolia Ridl. in Joum. Bot., 296 (1924); 

F.M.P., V (Suppl.), 309 (1925). (Fig. 40d). 

Pahang: Fraser Hill, 4,000 feet, SFN 11213 (Nnr), type 
collection. 

A shrub. Twigs slender, the youngest acutely 4- 
angled, bark drying dark, minutely rugulose pustulate, older 
twigs obtusely 4-angled or terete, bark drying smooth and 
yellowish or greyish. Leaves coriaceous, lanceolate or 
narrowly oblong lanceolate, apex shortly and bluntly 
acuminate, base narrowed, up to c. 7 cm. X 2-5 cm.; upper 
surface drying blackish brown, closely pitted, lower surface 
paler, reddish brown, minutely rugulose pustulate; midrib 
impressed above, prominent below and keeled towards the 
petiole; primary nerves 15-20 pairs, 3-5 mm. apart, almost 
invisible above, slightly l-aised and faint below, curving 
slightly to a very faint intramarginal nerve close to and 
hidden by the recurved leaf margin; petiole from 0-5-1 
cm. long. 

Panicles terminal, very short, c. 1 cm. long and 1-5-2 
cm. across, sessile and branched from base, branches short, 
crowded, spreading, 4-angled; flowers white, sessile in 
threes at the ends of very short branchlets, buds narrowly 
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obconic truncate, c. 3-5 mm. long; calyx after anthesis 
funnel shaped or somewhat campanulate, narrowed 
gradually to base, pseudostalk not sharply marked off; 
lobes 4, short, broad and rounded, obscure, incurved in bud; 
petals falling in a thick flat calyptra c. 1-5 mm. diam.; 
stamens less than 30, filaments stout, flattened below, 
reaching a little more than 1 mm. long, anthers ovate 
elliptic, c. 02 mm. long, connective gland distinct; style 
rather stout, narrowly conical, c. 1 mm. long; ovary 2-celled. 

Collected only once, but distinct in the narrow leaves 
closely pitted above and in the very short inflorescences 
with very small flowers. 

114. Eugenia pseudocrenulata nom. nov. (Fig. 41). 

E. crenulata Duthie in Hook, fil., F.B.I., II, 490 
(1878); King, Mat. F.M.P., No. 12, 91; Ridl., F.M.P., 
I, 751; non Willd. (1800). 

Kemaman: Bvkit Kajang, 500 feet, SFN 30456 (Comer), 
leaf specimens matching the type very closely. 

Perak: Kledang Saiong Forest Reserve, Forest Dept. FMS 
33754, leaf specimens. 

Malacca: sine loc., Maingay K.D. 739 (type collection). 

Singapore: Selitar, Ridley 6232; Mandai road, SFN 28090 
(Coiner). 

Distrib: Endemic. 

A tree up to c. 12 m. tall, trunk slightly fluted and stilt 
rooted at base; bark entire, lenticellate or bumpy, or 
tesselately cracked in small patches, warm brown or greyish 
rufous; inner bark thick, deep pink brown or deep red 
brown, with dark brown gummy transversely elongate 
tannin cavities, very astringent; wood buff white. Tivigs 
terete, bark drying brown and finely wrinkled. Leaves 
thickly coriaceous, stiff, dark green above and yellowish 
below in life, elliptic or elliptic rotund to narrowly oblong 
elliptic, apex rounded or somewhat narrowed with a short 
apiculus, or shortly and broadly acuminate, base cuneate, 
from c. 10-20 cm. long and 5-10 cm. broad, upper surface 
drying olivaceous to almost black, usually somewhat 
polished, often with large scattered gland pits, lower surface 
duller, reddish or dark brown, conspicuously dark gland 
dotted in life; midrib impressed above, prominent below and 
longitudinally wrinkled or keeled; primary nerves c. 30 
pairs, usually c. 0-5 cm. apart, raised and distinct on both 
surfaces, more prominent below, obliquely ascending to a 
distinct intramarginal nerve 2-3 mm. from the shallowly 
and rather obscurely crenate leaf margin; secondaries and 
numerous reticulations almost as distinct on both surfaces 
as primaries; petiole stout, drying black and wrinkled, up 
to c. 2 cm. long. 
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Panicles terminal, up to c. 18 cm. long, on long 
peduncles, corymbose, trichotomous, peduncles and branches 
rather slender, obtusely 4-angled, bracts and bracteoles 
subpersistent, minute, narrowly triangular acute; flowers 
numerous, sessile in threes at the ends of the short ultimate 
branchlets; calyx after anthesis funnel shaped or narrowly 
campanulate, c. 4 mm. long and 3 mm. across mouth, tapered 
to base and rather suddenly contracted into a short 
pseudostalk c. 1 mm. long; lobes apparently 4, large and 
rounded, thin, quickly deciduous; petals falling in a thick 
gland dotted calyptra c. 3 mm. diam.; stamens numerous, 
filaments slender, c. 4 mm. long, anthers broadly ovate 
elliptic c. 0-4 mm. diam., connective gland distinct; style 
much stouter than filaments, c. 3-5 mm. long; ovary 2-celled, 
multiovulate. 

Fruit ripening pallid watery white, depressed globose, 
c. 1 cm. long and 1-5-1-75 cm. across, apical umbilicus c. 2 
mm. diam., the calyx rim not prominent; pericarp c. 2-3 
mm. thick; seed c. 0-75 cm. long and 1 cm. wide, more or 
less conforming to shape of fruit but slightly compressed 
laterally; testa rather thin, leathery crustaceous, not 
membranous, adhering closely to cotyledons; cotyledons 
juxtaposed, nearly equal, their surfaces smooth with distant 
conspicuous dark gland dots, inner faces nearly plane, 
similarly gland dotted, attached to hypocotyle near their 
centres by very short broad stalks. 

A little known species which seems to be very distinct 
in its large stiff crenate leaves with the venation raised on 
both surfaces, and in the large panicles of small flowers. 

115. Eugenia tetraptera (Miq.) comb. nov. (Fig. 42). 

Jambosa tetraptera Miq., FI. Ind. Bat., Suppl. I, 

311 (1860-62). 

Selangoe : Sungai Buloh Forest Reserve, Ridley 1SSU5, Forest 
Dept. FMS 2283, 27135, 29791. 

Distrib: Sumatra (Penasa, Siak, Ridley 8987), Bangka 
(type). 

A Itree. Twigs slender, the youngest quadrangular 
with short coarse rufous glandular hairs, the angles with 
very conspicuous very wavy membranous wings, older twigs 
terete with pale flaky bark. Leaves thinly coriaceous, 
narrowly ovate or ovate oblong or ovate lanceolate, apex 
shortly and bluntly acuminate, base rounded and minutely 
cordate, 4 cm. x 2 cm. to 7 cm. X 3-5 cm.; upper surface 
drying dark brown, somewhat polished, minutely and 
closely punctate, lower surface reddish brown; midrib deeply 
impressed above, prominent below and conspicuously 
tuberculate, especially towards base; primary nerves c. 10 
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pairs, impressed above and very distinct, prominent below, 
almost straight or curving slightly to a prominent shallowly 
looped intramarginal nerve 3-4 mm. from leaf margin, 
with a much less prominent series of loops c. 1 mm. from 
margin; reticulations invisible above, slightly raised and 
broad below, much less distinct than primaries; petiole very 
short, stout, closely wrinkled-tuberculate. 

j Flowers sessile, in terminal or axillary pseudo-umbellate 
sessile or almost sessile heads reaching c. 2 cm. diam., closely 
crowded and bracteate, the bracts not very conspicuous, 
subpersistent, linear oblong, keeled, c. 3 mm. long; calyx 
narrowly cylindric funnel shaped, 7-8 mm. long, c. 3 mm. 
across mouth, glaucous and longitudinally wrinkled, rather 
abruptly narrowed at base into a slender pseudostalk c. 2-3 
mm. long; lobes 5, conspicuous, persistent, oblong ovate 
blunt, about 1 mm. across and 1 mm. tall; petals falling 
in a calyptra c. 2-5 mm. diam.; stamens numerous, filaments 
very slender, up to c. 6-7 mm. long, anthers ovate, 0-2-0-3 
mm. long, connective gland large and conspicuous; style 
much stouter than filaments, c- 8 mm. long; ovary 2-celled. 

E. tetraptera (Miq.) Henderson var. pseudotetraptera 

(King) var. nov. Eugenia pseudotetraptera King, Mat. 

F.M.P., No. 12,109 (1901); Ridl., F.M.P., I, 739. (Fig. 

40e). 

Pahang: Cameron Highlands, 6,000 feet, SFN 18050 (Hen¬ 
derson & Whitty), Forest Dept. FMS 31018; Sungai 
Bertam, Cameron Highlands, Forest Dept. FMS 36265; 
Fraser Hill, Forest Dept. FMS 1,5413. 

Johorb: Gunong Panti, 1,600 feet, Ridley 4197, TYPE collection 
of E. pseudotetraptera King and of var. pseudotetraptera, 
holotype in Herb. Singapore; Sungai Kayu, Mawai- 
Jemaluang road, SFN 32018 (Comer); Sungai Sedili, 
Comer s.n. 

Distrib: Karimon Islands (Ridley 348). 

King remarks that his species is very near Jambosa 
tetraptera Miq., and I do not think it can be held to be more 
than a variety. King, of course, did not see the Sungai 
Buloh specimens here placed under Miquel’s species. The 
variety differs from the type only in the much more 
conspicuous and persistent bracts, and in the absence of the 
rufous glandular hairs on the young stems and of the 
tuberculations on the midrib of the leaf below. 

The fruit is c. 7-8 mm. diam., globular, crowned by 
the short wide calyx rim and lobes; seed 1, globular, 
cotyledons side by side, nearly equal, conspicuously gland 
dotted, inner faces folded and excavate, attached near their 
centres to the large hypocotyle which reaches the periphery 
of the seed. 
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The specimens from Sungai Buloh cited above under 
Miquel’s species are a close match for a sheet of Teysmnnn 
8S07 preserved in Herb. Calcutta, which is doubtless pait 
of the type collection. Ridley 1334 J has the pseudo- 
umbellate inflorescence of the type, but the other specimens 
show a tendency to a paniculate inflorescence which may 
be due simply to the dropping of the leaves in the axils of 
which the inflorescences arise, along with a tendency 
to produce the inflorescences on short peduncles. The 
typical form of the vai'iety has the flowers in sessile 
glomeruli, but in other specimens the inflorescence is 
pseudo-paniculate, again apparently due to the dropping or 
suppression of leaves and development of short peduncles. 
This creates an inflorescence very similar to that of E. 
polite King. 

Syzygium pterophomm Merit & Perry in Mem. Amer. 
Acad. Arts and Sci., XVIII, 3, 158 (1939), of which I have 
seen a duplicate of Clemens 31300 (cited in the original 
description) and SFN 27096 (Carr) is very close to 
E. tetraptera var. pseudotetraptera, differing only in the 
pustulate, not glaucous and longitudinally wrinkled calyx 
tube, thq shorter pseudostalk, and possibly in the more 
quickly deciduous bracts. 

116. Eugenia polita King, Mat. F.M.P., No. 12,110 (1901) ; 

Ridl., F.M.P., I, 739; Corner, Wayside Trees of Malaya, 

p. 501, fig. 168. (Fig. 43fl, 6, c). 

Kedah: Jerai Forest Reserve, Forest Dept . FMS 17932; 
Kedah Peak, 3,000 feet, Ridley 5208. 

Penang: sine loc., Wallich 362o; Government Hill, 1,200 feet, 
Curtis 511 (syntype). 

Perak: sine loc., Scortechini s.?i. y Wray 2822 (syntype); 
Haram Parah, Scortechini 585 (syntype); Larut, 2,500- 
3,000 feet, Kunstler 6903 (syntype); near Ulu Kerling, 
400-600 feet, Kunstler 8679 (syntype) ; Gopeng, 500-1,000 
feet, Kunstler 5780. 

Selangor: Bukit Cheraka Forest Reserve, Forest Dept FMS 
13023. 

Malacca: Sungai Udang, Holmberg 859 (syntype, cited by 
King as Ridley’s number). 

Pahang: Kuantan, Forest Dept FMS 6682; Fraser Hill, 4,000 
feet, SFN 33207 (Corner). 

Johore: Kuala Sembrong, Lake & Kelsall 4.078 (syntype, 
cited by King as Ridley’s number); Kukub, Forest Dept 
FMS 6057; Pulau Setindan. near Mersing, SFN 29769 
(Comer). 

Distrib: Endemic. 

Usually a shrub or small tree but reaching 24-25 m. 
tall; bark thinly flaky, rufous orange. Twigs slender, 
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acutely 4-angled, more or less winged, the wings sometimes 
broad and wavy, bark drying pale brown, smooth or flaky. 
Leaves coriaceous or thickly coriaceous, narrowly lanceolate 
to ovate lanceolate, apex acuminate, sometimes shortly and 
bluntly, sometimes caudate acuminate, base broadly cuneate 
or rounded, variable in size, from c. 4 5 cm. X 1-75 cm. to 
c. 9 cm. X S 5 an. or 6 cm. X 3-5 cm., both surfaces shining 
when dry, the upper liver brown to blackish brown, more 
or less punctate, lower surface paler and more reddish 
brown, with scattered black dots; midrib impressed above, 
usually raised below, sometimes nearly flat; 'primary nerves 
up to c. 14 pairs, spaced, faint or invisible above, sometimes 
raised below and quite distinct, sometimes obscure or almost 
invisible, meeting in an obscure intramarginal nerve close 
to the leaf margin; petiole very short, drying black and 
wrinkled. 

Panicles axillary and terminal, shorter than the leaves, 
condensed, usually not more than c. 2-3 cm. long, branches 
and rachis rather stout, 4-angled and more or less winged, 
bark drying pale brown and smooth, bracts persistent, very 
numerous and conspicuous, those at base of panicle narrow 
with long subulate points, c. 3 mm. long, those subtending 
the branches oblong ovate or obovate, rounded, conspicu¬ 
ously gland dotted, c. 4 mm. long and 3 5 mm. broad, those 
subtending the flowers from broadly oblong to linear oblong, 
blunt, 4-5 mm. long; flowers sessile, the bracts overtopping 
them at least in bud, calyx cylindric-funnelshaped, c. 5 mm. 
long and 3 mm. across mouth, contracted at base into a very 
short pseudostalk, tube slightly wrinkled; lobes 5, 
conspicuous, persistent, erect, broadly ovate rounded, c. 12 
mm. across and 1 mm. tall; petals calyptrate; stamens c. 2 
mm. long, filaments slender, anthers oblong ovate, 04-0 5 
mm. long, connective gland distinct; ovary 2-celled. 

Fruit greenish white with very fine dark mottling, 
more or less globose or ovoid globose, 8-9 mm. long and 7-8 
mm. across, crowned by the calyx rim c. 1 mm. high and 
2 mm. across, bearing the erect slightly incurved enlarged 
calyx lobes c. 2 mm. tall, ?falhng when the fruit is fully 
ripe; pericarp thin, testa dark brown; seed black, nearly 
globose or slightly oblong globose, 6-7 mm. diam., surface 
of cotyledons slightly mucilaginous and minutely pitted; 
cotyledons intense purple, side by side, commissure wavy; 
inner faces interlocking, point of attachment hidden under 
fold, hypocotyle large, more or less warty, terete, reaching 
periphery of seed. 
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117. Eugenia tecta King, Mat. F.M.P., Xo. 12, 109 (19U1); 

Ridl., F.M.P., I, 739. (Fig. 43d, e ). 

Perak: Larut, within 100 feet, Kunstler 1831 (type 

collection); Bukit Blakang Parang, near Gunong Bintang, 
SFN 21068 (Haniff). 

Distrib: Endemic. 

A small tree. Twigs slender, acutely 4-angled, the 
youngest parts narrowly winged on the angles, bark drying 
dark brown, smooth, becoming flaky. Leaves thinly 
coriaceous, ovate lanceolate to oblong lanceolate or oblong 
ovate, apex acuminate, base rounded and more or less 
cordate, up to c. 9-5 cm. long and 4 cm. broad; both surfaces 
drying pale brown or pale reddish brown, the upper slightly 
darker, somewhat polished, sparsely punctate, the lower 
dull, minutely and sparsely dark gland dotted; midrib 
impressed above, elevate below, with small scattered 
tubercles; primary nerves numerous (about 20 pairs), very 
slightly raised and very faint on both surfaces, invisible in 
some leaves, nearly horizontal and curving up to an obscure 
nearly straight intramarginal nerve 1-2 mm. from leaf 
margin; petiole 2—4 mm. long, densely tuberculate, drying 
black. 

Floivers “golden”, crowded in terminal or axillary 
fascicles, sessile, bracteoles small and subpersistent; calyx 
wrinkled and subglaucous when dry, funnel shaped, 10-11 
mm. long and 4 mm. across mouth, tapered to base and 
contracted into a slender pseudostalk 1-5-3 mm. long; lobes 
5, persistent, erect, ovate triangular subacute, c. 2 mm. 
across and 1-5 mm. tall; petals 5, free, ovate orbicular, with 
large pellucid gland dots, c. 4 mm. diam-; stamens numerous, 
filaments slender, up to c. 8 mm. long, anthers oblong, c. 
0-5 mm. long connective gland large and conspicuous. 

Fruit globular, 7-8 mm. diam., with large scattered 
pellucid gland dots, apical umbilicus wide and rather deep, 
fringed by the erect, slightly enlarged calyx lobes; seed 
globose, c. 6 mm. diam., cotyledons superposed, nearly equal, 
commissure wavy, inner faces gland dotted, deeply excavate 
and folded, attached near their centres by short broad stalks 
to the very large angled and warted hypocotyle which 
reaches the periphery of the seed and is there truncate and 
broadened. 

118. Eugenia jasminifolia Ridl. in Joum. F.M.S. Mus., X, 

133 (1920) ; F.M.P., I, 740. (Fig. 43/). 

Kelantan: Sungai Keteh, SFN 11993 (Nur) ; Gunong Sitong, 
Forest Dept FMS 37751 . 

Tbengganu: sine loc., Forest Dept FMS 26910 . 

Perak: Kledang Saiong, Forest Dept . FMS 25795 . 

Malacca: base of Gunong Mering, Ridley 3299. 
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Negri Sembilan: Gunong Tampin, Ridlej b./..,- Gemas. SFN 
4976 ( Burkill); Ulu Rembau, SF.Y 11775 (X»r). 

Pahang: Bukit Kajang, Eaub, Forest Dept. FMS 204') 5; 
Ulu Serau, Forest Dept. FMS 2S2J3, 

Distrib: Endemic. 

A small bushy tree. Twigs very slender, the .youngest 
acutely or obtusely 4-angled, older ones terete, drying 
smooth and pale brown. Leaves thinly coriaceous, lanceo¬ 
late to ovate lanceolate, apex acuminate or caudate 
acuminate, base cuneate or narrowed and minutely rounded, 
from c. 2-5 cm. X 1 cm. to c. 6 cm. X 2-5 cm., both surfaces 
drying pale brown to reddish brown, the upper darker, 
polished and punctate, lower dull, with scattered black dots; 
midrib impressed above, elevate below, with distant 
pustulations; primary nerves about 10 pairs, usually very 
faint or invisible on both surfaces, occasionally slightly 
raised below; petiole drying black and wrinkled, up to c. 4 
mm. long but usually shorter. 

Flowers sessile in dense axillary and terminal sessile 
heads c. 1 cm. across, with numerous narrowly oblong acute 
papery keeled bracts longer than the flowers, dropping after 
the flowers open; calyx narrowly funnel shaped, c. 6 mm. 
long and 3-4 mm. across mouth after anthesis, longitudin¬ 
ally wrinkled, gradually narrowed to base and there 
contracted into a short pseudostalk 0-5-1 mm. long; lobes 5, 
persistent, erect, glandular pustulate, ovate triangular, c. 1-5 
mm. across and 1-5 mm. tall; petals free (?falling as a 
calyptra), orbicular, conspicuously glandular pustulate, c. 
1-2 mm. diam.; stamens numerous, filaments slender, 
flattened, up to c. 7 mm. long, anthers elliptic oblong, c. 0-4 
mm. long, connective gland distinct; style stout, terete, c. 
9 mm. long; ovary 2-celled. 

Fruit globular, greenish or white when ripe, c. 8 mm. 
diam., smooth, minutely and closely glandular, apical 
umbilicus shallow, c. 3 mm. diam., fringed by the erect 
calyx lobes; pericarp thin; seed 1, globose or somewhat 
reniform, testa rather papery, adhering closely to the 
smooth conspicuously gland pitted surface of the cotyledons; 
inner faces conspicuously gland dotted, excavate and folded, 
the hypocotyle large, quadrangular, gland dotted, almost 
concealed in a fold of one cotyledon, reaching periphery of 
seed and there expanded and truncate. 

The four preceding species, E. tetraptera, E. polita, E. 
tecta and E. jasminifolia form a group of closely related 
species which tend to overlap in a confusing manner. Of 
none of them is there abundant material and further 
collections may show that too many species have been made. 
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They may be distinguished as follows:— 

Bracts conspicuous, as long as flowers: 

Flowers in sessile heads: 

Leaves more or less nerveless, narrowed to base 

jasminifolia. 

.Leaves with raised nerves below, bases rounded, 
usually more or less cordate 

tetraptera var. pseudotetraptei a. 

Flowers m condensed panicles: 

Leaves lanceolate, usually narrowed to base 

polita. 

Leaves with broad, rounded, more or less cordate 
bases tetraptera var. pseudotetraptera. 

Bracts small or absent : 

Leaves with very faint nerves, midrib below very 
slightly tuberculate or smooth tecta. 

Leaves with conspicuous raised nerves below, midrib 
conspicuously tuberculate tetraptei a. 

The flowers of the four species are all of the same type, 
having a narrowly funnel shaped calyx with persistent 
lobes, but those of E. tecta are larger than those of the other 
three. 

The following collection, which belongs in this group, 
has not been placed. It appears to connect E. jasminifolia 
with E. tecta. It has a sessile bracteate inflorescence but 
the flowers are larger than in jasminifolia and approach 
those of tecta. The leaves are thicker and larger than those 
of jasminifolia, rounded and minutely cordate at base, 
without black dots:— 

Johoee: Gunong Belumut, 3,000 ft., SFN 10820 
(Holttum). 

119. Eugenia nitidula Ridl., F.M.P., V (Suppl.) 308 (1925). 

(Fig. 44a, b). 

Perak: Gunong Inas, 5,000 feet, Wtay hUh> £115. 

Pahang: Fraser Hill, 4,000 feet, SFN 8677 ( Burkill & 
Holttum), type collection; Cameron Highlands, c. 5,000 
feet, SFN 18039 ( Hendon son & Whitty); Jasar, Cameron 
Highlands, Fotest Dept FMS 27309; Gunong Berumban, 
Cameron Highlands, Forest Dept . FMS 31010; Gunong 
Lesong, Kuantan, Forest Dept FMS hi57. 

Distrib: Endemic. 

A bush or bushy tree up to c. 15 m. tall; bark entire, 
rather rough and bumpy, reddish or greyish brown. Twigs 
slender, the youngest acutely 4-angled, bark drying smooth 
and pale brown, older ones obtusely 4-angled or terete with 
slightly flaky dark brown bark. Leaves small, stiff, thickly 
coriaceous, elliptic lanceolate to ovate lanceolate, or almost 
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ovate, apex more or less acuminate, base broadly cuneate 
or rounded, from c. 2 cm. X 0-75 cm. or even smaller to c. 
3-5 cm. X 2 cm., upper surface drying leaden brown to dark 
reddish brown, shining, sparsely and minutely punctate or 
black dotted, lower surface pale reddish brown, dull; midrib 
impressed above, elevate below; piimary nerves about 10 
pairs, slightly raised and very faint or invisible above, 
raised below but usually not very distinct, joining an 
obscure intramarginal nerve close to the recurved leaf 
margin; reticulations when visible almost as distinct as 
primaries; petiole up to c. 3 mm. long but often less than 
1 mm., drying black and wrinkled. 

Floicers sessile in terminal and axillary small rather 
few flowered bracteate tufts, bracts numerous, persistent, 
lanceolate acuminate to linear oblong; calyx cylindric funnel 
shaped, slightly ribbed and obscurely pustulate, c. 4-5 mm. 
long and 2-5 mm. across mouth, tapered slightly at base 
into an exceedingly short and obscure pseudostalk; lobes 4, 
persistent, spreading-erect after anthesis, broadly ovate 
rounded, c. 1-3 mm. across and a little more than 1 mm. tall; 
petals calyptrate; stamens numerous, filaments slender, c. 
2-3 mm. long, anthers elliptic ovate, c. 0-2 mm. long, 
connective gland distinct; style stouter than filaments, 
terete, c. 8 mm. long; ovary 2-celled. 

This species is closely allied to E. bankensis (Hassk.) 
Backer (Syzygium bankense (Hassk.) Merr. and Perry), 
but differs in the larger, acuminate leaves, the less crowded 
flowers with less glaucous calyces and in being a mountain, 
not a lowland plant. 

120. Eugenia clypeolata Ridl. in Journ. Roy. As. Soc. Str. 

Br., LXXXII, 185 (1920); F.M.P., I, 754. (Fig. 44c). 

Pahang: Slopes beyond Teku river, Gunong Tahan, Ridley 
16022 (type collection). 

Distrib: Endemic. 

A bush, youngest twigs slender, acutely 4-angled, 
smooth, bark drying pale brown, older twigs stout, terete, 
with slightly flaky greyish or brownish bark. Leaves very 
stiff and coriaceous, crowded, ovate or elliptic ovate, slightly 
narrowed to the blunt or retuse apex, base rounded and 
minutely cordate, c. 2 cm. X 1-5 cm., upper surface somewhat 
polished, drying olivaceous brown to blackish brown above, 
lower surface dull, reddish brown; midrib narrowly 
impressed above, slightly elevate or almost flat below; 
primary nerves about 8 pairs, very obscure on both surfaces 
or almost invisible, slightly impressed above, very slightly 
raised below, the intramarginal nerve sometimes more 
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distinctly impressed above than the rest of the venation, 
usually very obscure below; petiole very short and stout, 
c. 2 mm. long, transversely wrinkled. 

Panicles terminal, usually more or less hidden by the 
leaves, not more than about 1-5 cm. long, densely flowered, 
the rachis and one pair of very short, stout branches acutely 
4-angled with pale yellowish brown bark; flowers sessile, 
in threes or clusters at ends of branches; calyx cylindrie 
funnel shaped, c. 5 mm. long and 2-5-3 mm. across mouth, 
tapering slightly to base and there contracted into a 
pseudostalk of varying length, from almost none to c. 15 
mm., tube ribbed, obscurely and minutely pustulate 
especially towards apex; lobes 5, persistent, erect-spreading, 
broad and rounded, distinctly glandular pustulate, c. 1-5 mm. 
across and 1 mm. tall, margins thin; petals falling in a 
hemispherical calyptra c. 3 mm. diam.; stamens numerous, 
filaments slender, up to c. 4 mm. long, anthers broadly 
oblong, 0-4-0-5 mm. long, connective gland distinct; style 
much stouter than filaments, subulate, 4-5 mm. long; ovary 
2-celled. 

Known only from one collection. Differs from E. 
Stapfiana in the broader leaves and the much less distinctly 
pustulate calyx tube. 

121. Eugenia Stapfiana King, Mat. F.M.P., No. 12, 119 

(1901); Ridl., F.M.P., I, 753. (Fig. 44d, e). 

Trengganu: Gunong Padang, 4,000 feet, SFN S1080 (Moysey 
& Kiah). 

Kelantan : Gunong Sitong, 6,000 feet, Jupe s.n., Forest Dept. 
FMS 37696. 

Perak: Wray’s Berumban, c. 7,000 feet, Wray 1582 (syn- 
type); Gunong Batu Puteh, 4,500 feet, Wray 216, 1619 
(syntypes); Gunong Korbu, 4,500 feet, Robinson, s.n., 
5,500-7,000 feet, Forest Dept. FMS 32103, 32215; sine loc., 
Seorteehini 336 (syntype). 

Selangor: Ulu Semangkok, Ridley 12101; Gunong Ulu Kali, 
5,812 feet, Forest Dept. FMS 3i3. 

Pahang: Gunong Tahan, 6,000 feet, Corner s.n.; Cameron 
Highlands, 4,000 feet, FMS Mns. 11696 (Henderson ); 
Gunong Irau, summit. Forest Dept. FMS 3656i; Pinetree 
Hill, Fraser Hill, Corner s.n.. Forest Dept. FMS 29i88; 
Gunong^Tapis, Kuantan, 4,600 feet, SFN 288i6 (Symington 

Distrib: Endemic. 

A shrub or small tree up to c. 8 m. tall; bark smooth, 
not flaky, brownish grey, fuscous. Youngest twigs slender, 
acutely 4-angled with smooth brown bark when dry, older 
ones obtusely 4-angled or terete with greyish or brownish 
more or less flaky bark. Leaves small, thickly coriaceous. 
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rigid, broadly lanceolate to elliptic or ovate, tapering to the 
broad blunt subacute or rounded and sometimes retuse apex, 
base broadly cuneate or rounded, from c. 1-5 cm. to 2 cm. 
long and 0-75 cm. to 1-5 cm. broad; upper surface drying 
olivaceous brown to blackish brown, shining, more or less 
scattered-punctate, lower surface reddish brown, dull; 
midrib impressed above, flat or slightly elevate below; 
primary nerves 7-8 pairs, usually almost or quite invisible 
above, sometimes slightly raised below and faint, or 
invisible; leaf margin recurved; petiole stout, very short, 
drying black and wrinkled, usually less than 3 mm. long. 

Panicles terminal, short, scarcely exceeding the leaves, 
rather densely flowered, the short branches stout, 4-angled 
with conspicuous wavy wings; flowers sessile or very shortly 
and stoutly pedicellate, subtended by small subpersistent 
bracteoles; calyx narrowly funnel shaped or narrowly 
campanulate after anthesis, 5-6 mm. long, 2-5-3 mm. across 
mouth, gradually tapered to base and contracted into a short 
pseudostalk up to c. 1-5 mm. long, longitudinally ribbed and 
conspicuously coarsely pustulate; lobes 5, erect, persistent, 
broadly ovate rounded, thick textured with thin margins, 
1-5-2 mm. across and c. 1 mm. tall; petals falling as a 
calyptra, partially agglutinated or free, orbicular, sparsely 
gland dotted, c. 2.5 mm. diam.; stamens numerous, filaments 
slender, up to c. 8 mm. long, anthers ovate, c. 0-5 mm. long, 
connective gland conspicuous; style stout, subulate, 5-6 mm. 
long; ovary 2-celled. 

Fruit white, globular, c. 5 mm. diam., wrinkled and 
glandular pustulate when dry, apex crowned by the short 
wide calyx rim c. 3 mm. diam., bearing the erect enlarged 
■calyx lobes; seed 1, somewhat reniform, surfaces of coty¬ 
ledons smooth and pitted; cotyledons nearly equal, inner 
faces folded and excavate, attached near the periphery to 
the large quadrangular gland dotted hypocotyle which 
reaches the surface of seed. 

A common species on the summits and ridge tops of 
the higher hills which I believe to be closely related to E. 
spicata var. tenuiramis, of which it might even be considered 
an extreme form. It differs, however, in the much shorter 
thicker leaves not caudate acuminate, and in the shorter 
inflorescences and shorter pseudostalk. The shape of the 
calyx tube is very close to that of E. spicata and it has 
similar pustulations. Another ally is E. kinabaluensis 
Stapf from Mt. Kinabalu in Borneo, which has more rotund 
retuse leaves and a smooth calyx tube. E. nitidula Ridl. is 
also very similar, but this has acuminate leaves and a smooth 
calyx tube. 
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122. Eugenia spicata Lamk., Encycl. Bot., Ill, 201 (1789) ; 
Comer, Wayside Trees of Malaya, p. 503, pi. 154. 
Myrtus zeylanica Linn., Sp. PI., 472 (1753). Syzygivm 
zeylanicum (L.) DC., Prodr., Ill, 260 (1828); Merr. & 
Perry in Journ. Am, Arb., XIX, 101, 224; Mem. Amer. 
Acad. Arts & Sci., XVIII, 3, 159. Eugenia zeylonicn 
Wight, Ill., II, 15 (1841); Duthie in Hook. 131., F.B.I., 
II, 485; King, Mat. F.M.P., No. 12, 108; Ridl., F.M.P.. 
I, 738; non Willd. (1800). (Fig. 44/). 

Common in the lowlands from Kedah and Trengganu to 
Singapore, usually by seashores and rivers but also in forest 
and secondary growth. 

Distrib: India, Ceylon, Burma, Indo-China, China, Siam. 

Malaysia. 

A bush or small straggly tree reaching c. 9 m. tall; bark 
thinly papery flaky, rufous orange, inner bark very thin, 
pale fawn. Twigs slender, obscurely 4-angled or terete 
with pale brown or greyish or reddish brown bark. Leaves 
coriaceous, lanceolate, elliptic lanceolate or ovate lanceolate, 
apex bluntly or acutely acuminate, base broadly cuneate or 
rounded, from c. 4 cm. to 9 cm. long and 15 cm. to 4 cm. 
broad; upper surface shining, drying brown to dark reddish 
brown, black dotted or punctate, lower surface paler and 
duller with minute scattered darker glands; midrib 
impressed above, slightly elevate or flat below; primary 
nerves 10-14 pairs, 2-4 mm. apart, usually finely impressed 
above and faint or almost invisible, very fine and raised 
below, distinct or obscure, curving up rather irregularly to 
a fine intramarginal nerve 1-1-5 mm. from leaf margin; 
secondaries and reticulations rather faint and obscure; 
petiole short, slender, drying black, up to c. 4 mm. long. 

Panicles terminal and axillary, crowded, the axillary 
ones usually shorter than the leaves, the terminal ones often 
longer, branches and rachis slender, 4-angled, drying pale, 
the branches short or long, sometimes none; flowers faintly 
fragrant, white, sessile in threes or clusters on the rachis, 
at the ends of the branches, or at ends of the very short 
ultimate branchlets; calyx cylindric-funnel-shaped, c. 6 mm. 
long and 2-2-5 mm. across mouth, conspicuously and 
coarsely pustulate, constricted at base into a slender pseudo¬ 
stalk reaching c. 4 mm. long; lobes 5, erect, persistent, 
broadly ovate rounded, a little less than 1 mm. tall; petals 
falling in a hemispherical calyptra c. 2-5 mm. diam., sparsely 
gland dotted; stamens numerous, filaments slender, up to c. 
8 mm. long, anthers oblong elliptic, c. 0-4 mm. long 
connective gland conspicuous; style stouter than filaments, 
c. 8 mm. long; ovary 2-celled. 
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Fruit oblong or oblong globose, white, c. 5-7 nun. long, 
apex deeply and narrowly excavate, with the erect or 
incurved calyx lobes; pericarp pithy, sweet; seed 1, greenish, 
cotyledons nearly equal, inner faces folded and excavate, the 
hypocotyle large, reaching periphery of seed. 

E. spicata Lamk. var. tenuiramis (Miq.) var. nov. 

Jambosa tenuiramis Miq., FI. Ind. Bat. I, i, 437 

(1855), loc. cit., Suppl. I, 311. Eugenia longicauda 

Ridl. in Journ. Roy. As. Soc. Str. Br., LXI, 7 (1912); 

F.M.P., I, 752. E. nitidissima Merr. in Philipp. Journ. 

Sei., X, 213 (1915). 

Pahang: Kluang Terbang, Gunong Benom, 5,000 feet, Barnes 
10869 (type collection of E. longicauda Ridl.). 

Johore: Gunong Belnmut, 2,500 feet, SFN 10790 ( Holttum), 
leaf specimens only; Gunong Panti, in ridge forest on 
summit, 1,600 feet. Coiner s.n., SFN 82217 (Comer), 
Forest Dept. FMS 35755. 

Distrib: Sumatra, Philippines. 

I have seen several sheets, preserved in Herb. Calcutta, 
of Teysmann’s collection from Sumatra, “ad littora Siboga”, 
which is quoted by Miquel. These match very closely the 
type of E. longicauda Ridl., and also the type of E. 
nitidissima Merr., the latter differing only in the paler and 
rather broader leaves and in the strongly angled youngest 
shoots. These angled shoots are present in only one of the 
Malay Peninsular collections, but it seems probable that the 
very young shoots quickly lose their angles and become 
terete. SFN 10790 from Gunong Belumut is sterile but 
otherwise a close match for Teysmann’s specimens. 

The variety differs from the typical form only in the 
narrower, longer, long caudate-acuminate leaves, which are 
usually thicker in texture. There is a very considerable 
range of variation in size and shape of leaves in the typical 
form and narrow long caudate leaves are often found along 
with the normal broader blunter leaves on the same 
individual. The variety appears never to have the broad 
leaves of the typical form. 

King has written up the sheets of Teysmann’s collection 
in Herb. Calcutta as E. zeylanica Wight. There may be no 
justification for maintaining the variety, but it looks very 
different and in Malaya at least has a different habitat from 
the typical form. 

The type of Jambosa tenuiramis Miq., which I have not 
seen, came from “Onder-Tapanoeli”, Sumatra, and in Miquel 
there is no indication at what altitude above sealevel it was 
collected. Teysmann’s collection from Siboga is from the 
coast, and this is the normal habitat of E. spicata. All the 
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Malayan collections and the Philippine collection of the 
variety come from forested ridges from about 1,000 feet 
upwards. 

True E. spicata is not recorded from the Philippines, 
but it is common in Borneo. Its nearest ally in the 
Philippines appears to be E. glaucicalyx Merr. C. B. 
Robinson in Philipp. Joum. Sci., IV, 382 hints that this 
may not be separable from E. spicata, but the few specimens 
I have seen of it show a smooth, glaucous, not pustulate 
calyx tube, which would place it nearer E. grata Wight. 

123. Eugenia grata Wight, Ill., II, 15 (1841); Duthie in 

Hook, ffl., F.B.I., II, 486; King, Mat. F.M.P., No. 12, 

109; Ridl., F-M.P., I, 739; Craib, FI. Siam. Enum., I, 

644; Corner, Wayside Trees of Malaya, p. 498. (Fig. 

44p). 

Common on rocky and sandy seashores from Kedah and 
Trengganu to Johore, commonest in the north of the Peninsula, 
but found also in the wet forests of S.E. Johore. 

Distrib: Assam, Burma, Siam, Sumatra, ? Borneo, ? Philip¬ 
pines. 

Usually a small tree but reaching c. 18 m. tall, trunk 
sometimes slightly stilt rooted at base; bark coarsely papery 
flaky, reddish brown or orange brown. Twigs slender, 
terete or obscurely 4-angled, bark drying pale brown or 
brown, somewhat flaky in older twigs. Leaves coriaceous, 
lanceolate to ovate lanceolate, apex acuminate, base cuneate, 
from c. 3-11 cm. long and 1-5-5-5 cm. broad, usually c. 7-10 
cm. X 2-3-5 cm., upper surface shining, drying pale brown 
to blackish brown, often sparsely punctate, lower surface 
duller and paler, often subglaucous, sometimes sparsely 
black dotted; midrib impressed above, more or less elevate 
below; primary nerves about 12 pairs, usually less than 0-5 
cm. apart, somewhat irregular, obliquely ascending and 
curving up to a nearly straight intramarginal nerve 2-3 mm. 
from leaf margin, slightly impressed or slightly raised 
above, faint or very faint, usually slightly elevate and 
distinct below, sometimes faint, secondaries and reticula¬ 
tions when visible less distinct than primaries; petiole 
rather slender, channelled above, transversely wrinkled, c. 
0-5 am. long. 

Inflorescence as in E. spicata; flowers white, sessile; 
calyx narrowly cylindric funnelshaped, c. 6 mm. long and 
2-2-5 mm. across mouth, wrinkled and glaucous, rather 
obscurely glandular pustulate, contracted at base into a 
distinct pseudostalk 1-2 mm. long; lobes 5, erect, persistent, 
broadly ovate rounded or ovate triangular, c. 1-1-3 mm. 
across and c. 1 mm. tall; petals probably falling as a 
calyptra, free or partially agglutinated, orbicular, gland 
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dotted, c. 1-5-2 nun. diam.; stamens numerous, filaments 
slender, reaching c. 8 mm. long, anthers elliptic oblong, c. 
0-4 mm. long, connective gland distinct: style much stouter 
than filaments, terete, c. 10 mm. long; ovary 2-celled. 

It seems probable that E. grata Wight is Caryophyllus 
antisepticus Bl. in DC., Prodr., Ill, 262 (1828); Syzygium 
antisepticum (Bl.) Merr. and Perry in Mem. Amer. Acad. 
Arts and Sci., XVIII, 3, 159 (1939); and that Eugenia 
glauciealyx Merr. in Philipp. Gov. Lab. Bur. Bull., XXXV, 
50, should be reduced to it, giving the species a range from 
Assam to the Philippines through Burma, Siam, Sumatra 
and Borneo, with a possible extension to China. 

Unfortunately I have not seen any authentic material 
of E. grata . and of the material quoted as Bornean of S. 
antisepticum only a poor sheet of E. cuprea Koord. and 
Valet, has been available. This might easily be called E. 
grata. Merrill and Perry mention Kunstler ~>U1+ as being 
very close to S. antisepticum, except that the leaves are 
smaller. This collection has smaller and more cuspidate 
leaves than the bulk of the Malayan collections placed with 
E. grata, but there is a great range of variation in the shape, 
size and venation of the leaves in these collections. 

In view of the fact that I have not been able to check 
the reductions made by Merrill and Perry and because the 
name E. grata is used for this species in most recent works, 
I prefer to leave it there in the meantime. 

There is one puzzling point regarding the fruit. 
Duthie and King describe it as black and King makes this 
one of the characters separating E. grata from E. spicata, 
which has a white fruit. Craib, who apparently does not 
consider the Malayan plant to be grata, mentions the dark 
fruit of grata in connection with a variety of this species 
which he describes and which has a white fruit. E. 
glauciealyx Merr. is described as having a white fruit. 
Comer, who has seen living fruit of the Malayan plant, 
describes it in Wayside Trees of Malaya as white or greenish 
white. The descriptions of Caryophyllus antisepticus do 
not mention fruit. These discrepancies may indicate that 
E. grata Wight is not the Malayan plant, and that we have 
another very closely related species taking its place, 
which may or may not be Blume’s species. Whatever our 
plant may be it is closely related to E. spicata Lsmk but 
can be distinguished at once by its glaucous wrinkled calyx 
tube without pustulations, with usually a shorter 
pseudostalk. 
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124. Eugenia spissifolia Ridl. in Joum. F.M.S. Mus., V, 32 
(1913-14); F.M.P., I, 753. (Fig. 44 h). 

Selangor: Gunong Mengkuang, 5,000 feet, Robinson s.n. 
(type collection.). 

A shrub. Twigs 4-angled, drying dark brown or almost 
black, with finely wrinkled bark. Leaves very coriaceous, 
stiff, orbicular, or broadly elliptic, or broadly oblong elliptic, 
apex round, base rounded and slightly cordate, up to c. 4 
cm. long and 4 cm. broad; both surfaces drying yellowish, 
the upper polished and minutely punctate, the lower dull, 
somewhat rugulose and sparsely and minutely black dotted; 
midrib slightly channelled above, raised below and more or 
less keeled; primary nerves about 10 pairs, spreading, 
almost or quite invisible above, slightly raised and faint 
below, a very faint intramarginal nerve sometimes just 
visible close to the thickened and recurved leaf margin; 
secondaries below somewhat fainter than primaries, reti¬ 
culations seldom visible; petiole very short, broad, 
transversely wrinkled, the leaves appearing sessile. 

Panicles terminal, up to c. 2-3 cm. long, raehis and 
short branches 4-angled; flowers sessile; calyx narrowly 
funnel shaped, 9-10 mm. long, somewhat swollen at apex 
and gradually narrowed to base, wrinkled and obscurely 
pustulate; lobes 5, one much larger than the others and 
subpetaloid, the 4 smaller ones broadly ovate rounded, c. 1 
mm. across and 0 5 mm. tall, the large one thin, broadly 
ovate orbicular, c. 1-5-2 mm. diam.; petals not seen; stamens 
numerous, short, reaching c. 1-3 mm. long, filaments stout, 
tapering upwards, anthers broadly ovate elliptic, c. 0 4 mm. 
long, connective gland none; style stout, 3-4 mm. long. 

Known only from one collection but a distinct species in 
its very thick small round leaves and the long flowers with 
short stamens. 

125. Eugenia leucoxylon (Korth.) Miq., Anal. Bot. Ind., I, 
26, tab. 9 (1850). Syzygium leucoxylon Korth., 
Nederl. Kruidk. Arch., I, 203 (1847); Miq., FI. Ind. 
Bat., I, i, 454; Merr. & Perry in Mem. Amer. Acad. 
Arts & Sci., XVIII, 3, 193. Syzygium verecundum 
Wall. Cat. nom. nud. Eugenia verecunda Duthie in 
Hook, fil., F.B.I., II, 496 (1878); King, Mat. F.M.P. 
No. 12,125; Ridl., F.M.P., I, 748, incl. var. major Ridl. 
in Journ. Bot., LXVIII, 33 (1930) ; Corner, Wayside 
Trees of Malaya, p. 504. (Fig 44j). 

Trengganu : Kemaman river mouth. Forest Dept. FMS 26994. 
Penang: sine loc., Phillips s.n., Wallich 3579. 

Perak: sine loc., Scortechini s.n.; Pulau Lallang, Seimund 
s.n.; Palau Rumpia, Kloss s.n . 
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DlNDlNGS: Pangkor, Scortechini 103, 137, 957, SFN 31651 
(Comer). . _ _ __ 

Negbi Sembilan : Pasir Panjang, Forest Dept. FMS 596. 

Pahang: Kuantan mangrove, Forest Dept. FMS 15607. 

Johore: Pinerong, Cantley s.n.; Kangka Sedili Eetchil, SFN 
28557 (Comer). 

Singapore: Pulau Ubin, Ridley 9486. 

Distrib: Anamba Islands; Borneo; Philippines (fide Merrill 
& Perry). 

A tree reaching c. 15 m. tall; bark entire, very smooth 
with persistent leaf scars, or rather scaly, uneven and 
bumpy, slightly flaky fissured when old, light grey or buff 
grey; inner bark brownish or purplish brown with green 
layer below surface. Twigs slender, terete, bark drying 
pale yellowish, smooth or becoming flaky. Leaves thinly 
coriaceous, ovate, or elliptic, or oblong elliptic, apex 
acuminate, base broadly cuneate, from c. 5 cm. X 2-5 cm. 
to 10 cm. X 5 cm.; upper surface shining, drying pale brown 
or greenish brown to reddish brown, very minutely punctate, 
lower surface paler, dull, minutely black dotted; midrib 
impressed above, elevate below; primary nerves numerous 
and close together, meeting an intramarginal nerve c. 1 mm. 
from leaf margin, very fine and slightly raised on both 
surfaces, slightly more evident above, reticulations 
numerous, almost as distinct as primaries; petiole slender, 
reaching 1-5-2 cm. long. 

Panicles terminal or from upper axils, clustered, up to 
c. 9 cm. long, peduncle and branches slender, 4-angled with 
rather dark striate bark when dry; powers small, in threes 
or twos or solitary at the ends of the short slender 4-angled 
ultimate branchlets, pedicelled or sessile, the two outer 
flowers of the triads often pedicelled and the centre one 
sessile; calyx 2-5-3 mm. long, c. 1 mm across mouth before 
anthesis, constricted below the globose turbinate apex into 
a rather slender ribbed pseudostalk 1-5-2 mm. long; mouth 
with 4 distant, small but rather conspicuous, erect, broadly 
ovate rounded or acute lobes; petals agglutinated into a 
thick calyptra c. 1-2 mm. diam. (separable, fide Miquel); 
stamens numerous, filaments stout, up to c. 0-5 mm. long, 
anthers ovate, 0-2—0-3 mm. long, connective gland small; 
style stout, c. 0-5—1 mm. long; ovary 2-celled. 
it r iP en ing white suffused rose purple, more or less 

ellipsoid to oblong ellipsoid, or nearly globose, somewhat 
compressed, slightly oblique, c. 6-7 mm. long and 5-6 mm. 
tr?*’ smo ° „ or faintly vertically ridged, apical umbilicus 
shallow, c. 2 mm. diam., the calyx rim usually rather 
prominent, 0-5-0-75 mm. tall, with obscure remains of calyx 
lobes and style base; cotyledons nearly equal, side by side, 
sessile or very shortly stalked, inner faces conspicuously 
gland dotted, slightly excavate. 
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A well marked species with its pale twigs, rather thin, 
closely nerved acuminate leaves with long petioles, and very 
small flowers. 

Although I have not seen Ivorthal’s type, nor any of 
the material quoted by Merrill and Perry, Korthal’s 
description and Miquel’s descriptions and figure fit our 
plant. I have seen no authentic material of the Philippine 
E. brecistylis C. B. Rob. which Merrill and Perry reduce 
to S. leucoxylon. 

There seems to be some confusion in Ridley’s Flora over 
this species. He gives the habitat as “hill woods to 2,000 ft. 
altitude” apparently on the basis of specimens from Penang 
of his own collecting (“Penara Bukit; Hill 2,000 ft. 
altitude”) which I have not been able to trace. All the other 
collections for which data are available come from low 
altitudes, and the habitat of the species seems to be seashores 
and tidal rivers. 

126. Eugenia flosculifera Henderson in Gardens’ Bulletin, 

Singapore, XI, 329, fig. 15 (1947). 

Singapore: Reservoir Jungle, SFN 36133 (Comer). 

Distrib: Endemic. Specimens collected at Bukit Kajang, 
Kemaman, SFN 304-81 (Corner), may also belong here. 

A tree c. 40 m. tall with steep narrow buttresses to c. 
2 m.; crown large, spreading; bark light buff, slightly scaly 
flaky, smooth over large areas, slightly pustulate with 
Ienticels, otherwise entire; inner bark thick, pale brownish 
yellow' with fine longitudinal sclerotic strands; wood pale 
brownish buff. Twigs rather slender, terete, smooth, pale 
whitey grey to very pale yellowish, somewhat polished, 
youngest shoots often angled or channelled. Leaves thinly 
coriaceous, usually obovate, sometimes elliptic or oblong 
elliptic, up to c. 7 cm. X 3-5 cm. but usually smaller, apex 
abruptly acuminate, acumen up to 1 cm. long, base long 
narrowed and decurrent on petiole; upper surface dull 
olivaceous brown or blackish brown when dry, lower surface 
paler brown or yellowish brown, with sparse brownish gland 
dots; midrib sunk above, raised below; primary nerves up 
to c. 8 pairs, often fewer, 5-8 mm. distant, slightly raised 
above or hardly visible, fine and raised below, meeting in 
an intramarginal nerve c. 3 mm. from leaf margin; 
secondaries and reticulations invisible above, less conspicu¬ 
ous than primaries below', reticulations lax; petiole up to 
c. 1 cm. long, often finely glandular pustulate. 

Panicles terminal or from upper axils, the terminal ones 
often fasciculate, up to c. 9 cm. long but usually shorter, 
primary branchlets ascending, up to c. 2 cm. long, secondary 
branchlets 5-7 mm. long, both slender with brown striate 
bark; flowers small, sessile, usually in threes, sometimes in 
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pairs at branchlet ends; buds c. 3 mm. long; calyx c. 2-5 
rr»m long, c. 1-75 mm. across lobes, tube more or less 
fusiform, suddenly contracted below lobes, swollen about 
ovary, then gradually narrowed to a pseudostalk c. 1 mm. 
long; lobes 4, broadly triangular, blunt or subacute, 
incurved, c. 0-5 mm. high and 1 mm. wide; 'petals calyptrate; 
stamens about 16 in a single row on edge of disc, 0-5-1 mm. 
long, filaments stout, the upper part remaining sharply bent 
inwards until long after the flower opens, anthers 0-2-0-3 
■mm. long, connective gland conspicuous; style c. 0-5 mm. 
long; ovary 2-celled with few ovules in each cell. 

Fruit pale shining green, broadly oblong to oblong 
obovoid, up to c. 1-5 cm. long and 1-5-1-75 cm. wide, apex 
depressed, with a conical excavation 4-5 mm. diam., fringed 
with the minute calyx rim; pericarp firm, green, slightly 
juicy, c. 5 mm. thick; seed 1, globose or somewhat depressed 
globose or obovoid, testa thin, papery, loose, pale brown, 
cotyledons dark blackish brown, completely fused, without 
visible commissure, taking the form of a hollow ball when 
fully ripe. 

This very peculiar species is readily distinguished from 
all others in Malaya by its large size, its small leaves, 
its very small flowers with few stamens and its unusual seed; 
and it should perhaps be placed in a new section of the 
genus. 

It is a striking commentary on the incompleteness of 
our knowledge of the flora of this region that this species, 
and others enumerated in this paper, should have remained 
undetected for so long in Singapore Island, large and 
conspicuous trees though they are. One can only surmise 
how many species may have been obliterated without 
becoming known to science when at this late date, when the 
original forest has been reduced to a few remnants, at least 
three species in one genus alone are found to be new, and 
several others have never before been collected on the island. 

127. Eugenia attenuata (lliq.) Koord. and Valet, in Meded. 
Lands Plantent., XL, 121 (1900); Atlas Baumart. Java, 
III, fig. 490. Jambosa attenuata Miq., FI. Ind. Bat., I, 
o* (1855). Syzygium atienuatum (Miq.) Merr. 
& Pe/ry in Mem. Amer. Acad. Arts & Sci., XVIII, 3, 
185 (1939). Eugenia penangiana Duthie in Hook, fil., 
F.B.I., II, 486 (1878); King, Mat. F.M.P., No. 12, 98, 
pro parte; Ridl., F.M.P., I, 740, pro parte; Comer, 
Wayside Trees of Malaya, p. 501, fig. 168. (Fig. 45a, 
o). 


K edah Peak, c. 3,500 feet, SFN U849 ( Holttum). 
Penang: Government Hill, 500 feet, Curtis 193: Waterfall, 
Curtis 2972; sine loc., 800 feet, Kunstler 1368, 

Perak: sine loc., Scortechini 132, 
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Selangor: Handling Forest Reserve, Forest Dept. FMS 12474, 
47141; Sungai Lallang, Forest Dept. FMS 24147; 
Klang Gates, SFN 10036 (BurkUl ), Forest Dept. FMS 
13136,33202, 33205, 37445, 301,00; Sungai Tinggi, Forest 
Dept. FMS U056; Kuala Selangor, SFN 34075 (Nur). 

Malacca: Merlimau, Derry 1177; sine loc., Maingay K.D. 744 . 
Pahang: 28th mile, Cameron Highlands road, Forest Dept. 
FMS 36292. 


JOHOBE: Top of Gunong Banang, Ridley 11054. 

Singapore: Kranji road, SFN 29056 ( Corner); Bukit Timah, 
SFN 34680 (Ngadiman), 34958 (Comer), 34777, 86381 
(Henderson), 36115 (Kiah), 36440 (Liew). 

Distrib: Borneo, Java. 


A tree, tr unk sometimes slightly fluted-buttressed at 
base; bark more or less coarsely papery flaky, but not 
strongly so except in young trees, scaling in rather large 
pieces, rufous orange or warm red brown; inner bark 
reddish brown or pinkish fawn. Twigs slender, the 
youngest acutely 4-angled or terete, bark drying whitish to 
pale brown, smooth or somewhat flaky in older twigs. 
Leaves coriaceous, lanceolate or elliptic lanceolate, apex 
usually long acuminate with obtuse acumen, or shortly, 
broadly and bluntly acuminate, base- acute, from c. 3 cm. X 
1-5 cm. to 8 cm. X 3 cm., both surfaces drying yellowish or 
brownish yellow, the lower paler, rather densely punctate 
above and usually finely black dotted below; midrib slightly 
impressed above, slightly raised below and more or less 
keeled; 'primary nerves numerous and close together (up to 
c. 30 pairs), usually almost or quite invisible above, very 
slightly raised and very fine below, joining a very fine 
intramarginal nerve 1 mm. or less from leaf margin, often 
almost invisible, especially in thick textured leaves; petiole 
up to c. 5 mm. long, transversely wrinkled when dry. 

Panicles terminal or from upper few axils, up to c._7 
cm. long, usually shorter, pedunculate, the peduncle, rachis 
and branches slender, 4-angled, the bark drying pale and 
more or less pustulate; fllowers white, in threes, fives, or 
rather dense clusters at the ends of the short, erect-spread¬ 
ing branches; calyx 6-8 mm. long, more or less pustulate, 
often conspicuously so, ribbed when dry and obscurely 
4-angled, narrowed below the eyathiform upper part into a 
very slightly tapering tube c. 5 mm. long; lobes 5, shallow 
broad and rounded, or 4, ovate triangular, subpersistent; 
petals free, orbicular, more or less gland dotted, c. 1-5 mm. 
diam., or calyptrate and more or less agglutinated; stamens 
numerous, filaments stout below, more" or less glandular 
pustulate at base, up to c. 1-5 mm. long, anthers broadly 
ovate oblong, c. 0-2-0-3 mm. long, without connective gland. 
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anther sacs somewhat divaricate; style stout, tapering 
slightly to the truncate apex, coarsely glandular pustulate, 
c. 2 mm. long; ovary 2-eelled, multiovulate. 

Fruit oblong or oblong-obovoid, 7-8 mm. long, 4-6 mm. 
across, apex deeply and narrowly excavate, fringed with 
remains of calyx tube and stamens, pink or pale whitey 
green on one side; pericarp white, outer layer juicy pulpy 
or fleshy, rather thin, peeling away easily from the hard 
very fibrous endocarp; testa thin, adhering closely to 
cotyledons or occasionally coming away with pericarp; seed 
conforming to shape of fruit, with flattened apex, cotyledons 
dull pinkish brown with conspicuous darker gland dots, 
oblique, triangular with folded inner faces, the large 
hypocotyle lying in the fold and extending to the periphery 
of seed. Germination epigeal. 

Apart from certain variations in the foliage of the 
specimens placed under this species, consisting mainly in the 
distinctness or obscurity of the venation, there are also 
variations in the flowers. The shape of the calyx tube 
remains rather constant, but there may be 5 rather 
inconspicuous shallow lobes or 4 more distinct subacute 
ones, the pustulations on the tube may be evident or obscure 
or absent, and the petals may be free and conspicuously 
glandular or almost entirely agglutinated into a thick 
calyptra without glands. It is unlikely, however, that more 
than one species is represented by the material cited. 

Merrill and Perry hesitate to reduce E. penangiana to 
E. attenmta because of conflicting statements by King and 
Ridley, both of whom included E. rhamphiphylla and E. 
napiformis in their conception of the species, but typical 
E. penangiana agrees well with material quoted under E. 
attenmta by Merrill and Perry and it agrees with Koorders 
and Valeton’s description and figure of that species as well 
as with the Buitenzorg material of it. E. attenmta is 
closely allied to E. rugosa but is distinguishable from it not 
only by its smaller and less conspicuously nerved leaves and 
by small differences in the flower, but also by its bark 
characters. 

E. attenuata Koord. and Valet, var. ophirensis var. now 
(Fig. 45d). 

A typa foliis minoribus, latioribus, abrupte caudatis 
differt. 

Jo HORE: Mount Ophir, Ridley s.n., 3298, TYPE collection, 
holotype in Herb. Singapore, 10059, Feilding s.n. 

Apparently placed by Ridley under E. eaudata King. 
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E. attenuate. Koord. and Valet, var. montana var. nov. 
(Fig. 45e). 

A typa foliis crassioribus, cortice ramulorum nigro, 
calycis lobis maioribus, tubo minus pustulato differt. 

Pahang: Cameron Highlands, 5,000 feet, SFN 23559 (Hen¬ 
derson), TYPE collection, holotype in Herb. Singapore, c. 
4,000 feet, SFN 32595 (Nur); 47th mile, Telom road, SFN 
31250 (Holttum). 


128. Eugenia rhamphiphylla Craib in Kew Bull. (1930) 
168; FI. Siam. Enumer., I, 659. Syzygium rhamphi- 
phyllum (Craib) C.E.C. Fischer in Kew Bull. (1937) 
438. (Fig. 46a). 


Kedah: Bukit Tunggal, Forest Dept. FMS 125.11. 

Penang: Government Hill, Curtis 2790; Penang Hill, 100 feet, 
SFN 35357 (Kiah). 

Distrib: Burma, Siam. 


A tree. Twigs slender, the youngest more or less 
angled, drying pale grey, older ones terete, drying brownish. 
Leaves thinly coriaceous, oblong oblanceolate or narrowly 
elliptic lanceolate, occasionally elliptic or oblong elliptic, 
apex obtusely or subacutely acuminate, base cuneate or long 
narrowed, from c. 5-8-5 cm. long and 2-4-5 cm. broad, both 
surfaces drying pale brown or reddish brown, the upper 
punctate or pustulate, the lower with minute scattered 
pustulations; midrib slightly impressed or flat above, more 
or less elevate below and keeled; primary nerves numerous, 
parallel and close together, curving up to an intramarginal 
nerve close to the recurved leaf margin, raised on both 
surfaces and very fine but distinct, especially below, some¬ 
times obscure above, the reticulations almost as distinct; 
petiole slender, 5-6 mm. long, channelled above. 

Panicles terminal or from upper axils, usually several 
together at tips of twigs, shorter than leaves, few flowered, 
usually with one pair of short branches, they and the 
peduncle slender, 4-angled; floivevs sessile, in twos or threes 
or solitary at the ends of the branches or occasionally at the 
ends of very short branchlets; calyx c. 1-3 cm. long, 
longitudinally wrinkled and obscurely and minutely 
pustulate, campanulate above the ovary after anthesis, c. 4 
mm. across mouth, suddenly contracted below to a slender 
pseudostalk c. 1 cm. long; lobes 5, obscurely glandular 
pustulate, the three outer persistent, ovate triangular, c. 1 
mm. tall and a little more across base, the two inner ovate 

C a \ lmn ‘ i >. P e t a l s 5, free, rather thick' 
textured and obscurely glandular pustulate, orbicular, c. 2 
mm. diam-; stamens numerous, filaments stout, tapering 
upwards, up to c. 4 mm. long, anthers ovate oblong, c. 0-4- 
fl-o mm. long, without connective gland; style stout, 
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narrowly conical with expanded truncate apex, 2-2-5 nun. 
long, hardly exceeding calyx rim; ovary 2-3-celled. 

Fruit cylindric oblong or narrowly oblong obovoid, 
somewhat tapered to base, c. 2 cm. long and 6-8 mm. diam., 
pale when dry and finely wrinkled, with small but 
conspicuous dark gland dots, apex deeply excavate, c. 4-5 
mm. across, with the very short calyx rim and remains of 
calyx lobes. (In the only fruiting material available, SFN 
3,1,157, the seed has not developed, although the fruit appears 
to be fully grown). 

129. Eugenia rugosa (Korth.) Merr. in Joum. Roy. As. 
Soc. Str. Br., LXXVII, 224 (1917), quoad syn., non 
quoad pi. Syzygium rugosvm Korth. in Nederl. 
Kruidk. Arch., I, 204 (1848); Merr. & Perry in Mem. 
Amer. Acad. Arts & Sci., XVIII, 3, 185. Syzygium 
rigidum Wall., nom. nud., non Eugenia rigida DC. 
Eugenia Goodenovii King, Mat. F.M.P., No. 12, 117 
(1901), pro parte; Ridl., F.M.P., I, 731, pro parte. E. 
johorensis Ridl., F.M.P., V (Suppl.) 308 (1925), non 
E. johorensis Ridl. (1912). E. Motleyi Ridl. in Journ. 
Bot., LXVIII, 33 (1930). (Fig. 466). 

Perak: Lower Camp, Gunong Batu Puteh, Wray 1075; Larut, 
1,000-1,500 feet, Kunstler 6965. 

Malacca: Merlimau, Alvins s.n.; sine loc., Alvins s.n. 

' Pahang: Pramau, Pekan, Ridley s.n., 1021; Kuantan, Forest 
Dept. FMS 15071. 

Johore: 4 miles N.W. of Johore Bahru, SFN 16352 (Burlcill 
& Haniff) , type collection of E. johorensis Eidl. (1925); 
Scudai river, Ridley s.n.; Yong Peng, Corner s.n.; Bukit 
Tinjau Laut, Comer s.n. 

Singapore: sine loc., Cantley s.n.; 15th mile Jurong road, 
SEN 26190 ( Corner ); Bukit Timah, SFN 34605 (Comer), 
SFN 34778, 34779, 35929, 35930,35983 (Henderson), SFN 
35798, 36190, 36200, 86403, 36404, 36409, 36412 (Ngadi- 
man). 

Distrib: Borneo. 

A tree, trunk cylindric. slightly fluted at base, or with 
very short small buttresses; bark narrowly or irregularly 
fissured, outermost layers slightly papery flaky or not, 
flaking in small irregular pieces or in long strips, dull red 
or warm red or greyish-reddish-brown; inner bark thick, 
fibrous, bright pinkish red. turning mauve purple on 
exposure. Twigs slender, the youngest acutely 4-angled, 
drying pale and slightly pustulate, older ones .obscurely 4- 
angled to terete, brown to greyish, smooth, becoming 
slightly flaky. Leaves decussate, thickly coriaceous, variable 
in shape and size even on the same tree, from narrowly 
oblong lanceolate to ovate elliptic or ovate, apex shortly 
acuminate or acute, often bent back, base broadly or 
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narrowly cuneate, from c. 6 cm. to 16 cm. long and 2 cm. 
to 7 cm. broad, upper surface usually shining, drying 
greenish brown to dark brown, more or less punctate or 
minutely pustulate, lower surface dull, often drying darker 
than the upper, minutely rugulose pustulate, or black dotted, 
or eglandular; midrib more or less impressed above, or 
channelled, elevate below, sometimes very slightly, usually 
more or less keeled; primary net ves c. 10-30 pairs, usually 
0-5 cm. or less apart, often appearing close and numerous 
when secondaries are well marked, very slightly raised above 
and usually very obscure or invisible, raised and very fine 
below, sometimes obscure, meeting a faint intramarginal 
nerve 1 mm. or less from leaf margin; secondaries some¬ 
times almost as distinct as primaries, sometimes obscure, 
reticulations obscure or invisible; petiole 3-10 mm. long. 

Inflorescences terminal and axillary, short and densely 
flowered, reaching c. 4 cm. long, clustered, paniculate with 
few short branches or cymose, the peduncle and branches 
slender, angled and striate when dry; flowers sessile, usually 
in clusters at the ends of the branches and at apex of 
inflorescence, or in threes, twos or solitary, bracteoles very 
minute, broad, rounded, subpersistent; calyx pale green, 
minutely white dotted, somewhat angled and wrinkled when 
dry, smooth or slightly angled and ribbed in life, minutely 
glandular, narrowly obovoid in bud, 6 mm. to nearly 14) mm. 
long, after anthesis more or less funnel shaped, swollen above 
ovary and slightly constricted immediately below lobes, 
tapering gradually from below ovary to base, or slightly 
constricted below ovary; lobes 4 or 5, rather variable, 
broadly ovate, rounded or subacute; petals white, free, or 
calyptrate and partially agglutinated, rather thick textured, 
orbicular, up to c. 2 nun. diam.; stamens numerous, filaments 
white, up to c. 2-5 mm. long, stout, broad and flattened at 
base, tapering upwards, anthers ovate oblong, c. 0-4 mm. 
long, without connective gland; style stout, terete, 4-5 mm. 
long, hardly exceeding the calyx rim, apex truncate or 
rounded with conspicuous stigmatic surface; ovary 3-celled. 

Fruit broadly obconic to slightly turbinate, up to c. 1 
cm. long and 0-75 cm. across apex, bright red pink, apex 
more or less truncate with a deep narrow excavation c. 2 
mm. diam., fringed with the short enlarged calyx lobes and 
withered stamens and bearing style remains ; pericarp firm, 
outer layer white, juicy, pulpy when fully ripe, c. 1-2 mm. 
thick; endocarp hard, fibrous, dark green; seed moi-e or less 
obovoid, c. 5 mm. X 3-5 mm., apex obliquely truncate, testa 
rather thick, pithy, loose, surface of cotyledons gland dotted 
and pustulate, pale pink, inner faces with longitudinal fold 


Vol XII. (1U9). 



246 


and groove accommodating the large hypocotyle which 
reaches the periphery of the seed at its base. The structure 
is similar to that in E. attenuata. 

This species varies in foliage and flowers in much the 
same way as does E. attenuata, but again there seems no 
basis for considering that more than one species is involved 
in the material cited. 

E. rugosa Merr. var. saxitana (Ridl.) var. nov. 

Eugenia saxitana Ridl. in Kew Bull. (1928) 74. 

Selangor: Ulu Semangkok, Ridley s.n. 

Pahang: Gunong Tahan, 5,000 feet, Seimund 857 (type 
collection of E. saxitana). 

The only differences between these collections and the 
plants placed under typical E. rugosa are the darker bark 
of the twigs of the variety, their somewhat thicker leaves, 
the nerves being obscure in Seimund 357 but distinct below' 
in Ridley’s Ulu Semangkok specimen, and their mountainous 
habitat. 

E. rugosa Merr. var. cordata var. nov. (Fig. 46c). 

A typa foliis subsessilibus, latioribus, basi cordatis 
differt. 

Kelantan : Gunong Stong, Forest Dept. FMS 37692, 87720. 

Sahang : Fraser Hill, Forest Dept. FMS 27109, TYPE 
collection, holotype in Herb. Kepong, 4,000 feet, SFN11211 
(Nur). 

Selangor: Sempang, Ridley 15599. 

This looks at first sight very different from typical E. 
rugosa, but the only real difference is the broader cordate 
leaves. The collections cited above differ amongst them¬ 
selves considerably in size of leaf, but typical E. rugosa 
does so also, even on the same tree, although never to the 
extent of having cordate leaf bases. 

130. Eugenia fusticulifera Ridl. in Journ. Bot., LXVIII, 33 

(1930). Syzygium fusticuliferum (Ridl.) Merr. & 

Perry in Mem. Amer. Acad. Arts & Sci., XVIII, 3, 184 

(1939). (Fig. 46 d). 

Pahang: Eompin, Forest Dept. FMS 15602, 17157. 

Distrib: Borneo. 

A tree. Twigs slender, terete, bark smooth, drying- 
pale brown or greyish. Leaves coriaceous, ovate lanceolate 
or ovate elliptic, apex bluntly acuminate, base acute, c. 6-8 
cm. long and 2-75-3-5 cm. broad, both surfaces drying pale 
brown to cinnamon brown, the upper somewhat polished, 
minutely punctate, the low r er dull, minutely pustulate; 
midrib slightly channelled above, more or less elevate below. 
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rounded or keeled; piimory nerves numerous and close 
together, meeting an almost straight intramarginal nerve 
less than 1 mm. from leaf margin, slightly sunk above and 
almost invisible, raised below, very fine and rather 
indistinct; petiole drying black, c. 0 5 mm. long. 

Panicles terminal or from upper axils, reaching c. 7 5 
cm. long, either long pedunculate and lax with 1-3 distant 
pairs of branches, or rather dense and branched from base, 
peduncle and branches slender, 4-angled; ftotcers sessile, 
often in threes, or in clusters at the ends of the branches or 
of veiy short branchlets; calyx c. 1-3 cm. long, the upper 
part suddenly inflated, globose turbinate, c. 4-5 mm. diam., 
somewhat constricted immediately below lobes, the basal 
part forming a slender pseudostalk c. 7-8 mm. long; lobes 5, 
small, distant, ovate triangular subacute, gland dotted, c. 1 
mm. across and 1 mm. tall; petals free, ovate oblong or 
ovate orbicular, pellucidly gland dotted, up to c. 2-5 mm. 
diam.; stamens numerous, filaments rather stout, subulate, 
minutely pitted, the outer ones reaching c. 2 mm. long, the 
inner ones with almost no filaments, anthers broadly elliptic, 
c. 0.2 mm. long, without connective gland; style stout, c. 4 
mm. long, hardly reaching the calyx rim, stigmatic surface 
large and conspicuous; ovaty 4-celled. 

The elongate flowers with the apex of the calyx tube 
suddenly inflated and globose turbinate, the short stamens 
and the 4-celled ovary distinguish this species. 

131. Eugenia napiformis Koorders and Valeton in Meded. 
Lands Plantent., XL, 120 (1900); Atlas Baumart. Java, 
III, fig. 489. Syzygium napiforme (K. & V.) Merr. & 
Perry in Mem. Amer. Acad. Arts & Sci., XVIII, 3, 183 
(1939). (Fig. 45e). 

Perak: sine loc., Seorteckini s.n., 184; Larut, Kunstler 3410, 
300-500 feet, Kunstler 6759; Sungai Lamt, Wray 3066; 
Chandejiang, within 100 feet, Kunstler 5651. 

Negri Sembilan: Gunong Angsi, Forest Dept. FMS 23707. 

Pahang: Raub, Forest Dept. FMS 22570; Cameron High¬ 
lands, SFN 32950 ( Nur ). 

Distrib: Borneo, Java. 

A tree. Twigs slender, the youngest 4-angled, the older 
terete, bark drying pale brown to reddish or greyish brown. 
Leaves coriaceous or thinly coriaceous, elliptic lanceolate to 
elliptic or elliptic oblong, sometimes slightly obovate, apex 
acuminate, often shortly and abruptly so, base narrowed, 
from c. 4-5 cm. to 12 cm. long and 1-5 cm. to 6 cm. broad, 
both surfaces drying brownish or yellowish brown, the lower 
black dotted; midrib impressed above, more or less elevate 
below and somewhat keeled; primary nerves rather 
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numerous and close together, from c. 15 to over 30 pairs in 
large leaves, less than 0-5 cm. apart, very slightly raised 
above and usually obscure, slightly raised below and very 
fine, usually distinct, occasionally obscure, joining a fine 
intramarginal nerve close to the recurved leaf margin, 
secondaries and reticulations less distinct than primaries 
below, or obscure; petiole 3-6 mm. long, channelled above. 

Panicles terminal, rather short and broad and densely- 
flowered, shorter than leaves, peduncles and branches rather 
slender, more or less 4-angled with pale brown or yellowish 
brown wrinkled bark when dry; flowers sessile, in twos, 
threes or clusters at the ends of the branches or often in 
threes, twos or solitary at the ends of short branchlets; 
calyx up to c. 1-3 cm. long, the upper part narrowly cupular- 
in bud, c. 3-3-5 mm. long and 3 mm. across mouth, after 
anthesis widely conic-cupular, c. 5 mm. across mouth, 
constricted below the cupular part into a slender pseudostalk 
c. 10 mm. long, the whole tube rather coarsely wrinkled- 
tuberculate and sometimes with reddish gland dots; lobes 4 
or 5, persistent, broadly ovate rounded, less than 1 mm. tall; 
petals calyptrate, but the outer one free or partially free;. 
stamens numerous, filaments slender, up to 7-8 mm. long,, 
anthers broadly ovate oblong, c. 0-4 mm. long, without 
connective gland; style stout, subulate, c. 7-8 mm. long; 
ovary 3- or 4-celled. 

Fruit obconic-turbinate or obovoid, up to c. 2 cm. long, 
whole of apex deeply excavate, c. 6-7 mm. diam., bearing 
the remains of the calyx lobes. (The local material available 
has no developed seeds. Koorders and Valeton figure the 
fruit as much more broadly turbinate than in any fruiting 
collection from the Malay Peninsula and describe the seed 
as having folded and excavate inner cotyledon faces, with 
a long terete hypocotyle). 

The five preceding species ( E . attenuata, E. rhamphi- 
phylla, E. rugosa, E. fusticulifera and E. napiformis) appear 
to form a closely inter-related group, characterised by the 
peg shaped flowers, the upper part of the calyx tube more 
or less suddenly expanded, the lower part forming a long 
fine pseudostalk. The following table shows the main 
distinguishing points within the group: 

E. attenuata —Leaves thick, not oblanceolate, with 
almost invisible or faint venation, especially 
above; flowers c. 6-8 mm. long, calyx tube 
wrinkled and often conspicuously pustulate; 
bark papery flaky. 

E. rhampkiphylla —Leaves thin, often oblanceolate, 
with fine but distinct venation raised on both 
surfaces; the acumen longer than m 
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attenuata; flowers c. 1-3 cm. long, more 
abruptly expanded above ovary than m 
attenuata and the fruit larger. 

E. rugosa —Leaves thick, usually larger than in 
attenuata or rhamphiphylla, primary nerves 
usually distinct below, not above; flowers c. 
6-10 mm. long, calyx tube nearly smooth, 
gradually narrowed to base; bai*k not or only 
very slightly papery flaky. 

JS', fusticulifera —Flowers c. 1-3 cm. long, calyx tube 
globose turbinate above, very suddenly con¬ 
stricted below the inflated apex into a long 
slender pseudostalk: 

E. napiformis —Venation fine, slightly raised below, 
obscure above; flowers very long, c. 1-3 cm., 
the upper part cupular after anthesis, calyx 
tube distinctly and roughly tuberculate. 

132. Eugenia virens (Bl.) Koord. and Valet, in Meded. 
Lands Plantent., XL, 113 (1900). Clavimyrtus virens 
Blume, Mus. Bot. Lugd.-Bat., I, 114 (1849). Eugenia 
fusiformis Duthie in Hook, fil., F.B.I.,.II, 479 (1878); 
Ridl., F.M.P., I, 727. Syzygium fusiforme (Duthie) 
Merr. & Perry in Mem. Amer. Acad. Arts & Sci., 
XVIII, 3, 176 (1939). Eugenia leptogyna C. B. Rob. 
In Philipp. Journ. Sci., IV, 368 (1909). (Fig. 47a). 

Perak: sine loc., Scortechini 2021; Pondok Tanjong Forest 
Reserve, Forest Dept. FMS 9788. 

Malacca: sine loc., Maingay KJD. 7A3. 

Johore: Mersing, Forest Dept FMS 5927; Tempayan river, 
Ridley 13252. 

Singapore: Reservoir Jungle, SFN 29225, 30291 (Comer), 
Corner s.n.; Raffles College grounds, SFN 36293 ( Nur ). 

Distrib: Borneo, Java, Philippines. 

A tree reaching c. 21-22 m. tall, trunk fluted at base; 
bark very slightly scaly in small pieces, apparently smooth 
and entire at a distance, not pustulate, light pinkish fawn; 
inner bark rather thin, pallid fawn tan. Twigs rather 
stout, the youngest 4-angled with reddish brown bark, the 
older ones terete with greyish bark. Leaves coriaceous, 
lanceolate to elliptic or oblong elliptic, sometimes slightly 
obovate, apex shortly and bluntly acuminate or acute, base 
cuneate, variable in size, from c. 7-5 to 19 cm. long and 4 
cm. to 8 cm. broad; both surfaces drying pale brown or 
yellowish brown to reddish brown, the upper darker, some¬ 
what polished, closely and minutely punctate, lower surface 
dull, with minute, close, dark or concolorous pustulate 
glands; midrib rather shallowly and widely impressed 
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above, prominent below, more or less pustulate; piimaiy 
nerves 10-14 pairs, elevate on both surfaces and very 
distinct, usually 1-2 cm. apart, obliquely ascending or 
curving .up rather irregularly to a very distinct irregularly 
looped intramarginal nerve 0-5-1-2 cm. from the leaf margin, 
with one or two fainter series of loops closer to the margin; 
secondaries and reticulations also raised on both surfaces 
and distinct, but less prominent than primaries; leaf margin 
often obscurely crenulate; petiole 1-2 cm. long. 

Panicles terminal or from the uppermost axils, often 
clustered, rather densely flowered, always shorter than the 
leaves, peduncles and branches 4-angled, becoming very stout 
in fruit; flowers usually in threes at the ends of the branches 
or of short branchlets, on pedicels 2-5 mm. long, fragrant, 
greenish white; calyx 1-2-1-4 cm. long, narrowly funnel¬ 
shaped-fusiform, slightly but distinctly swollen about ovary; 
lobes 4, green, unequal, very broad and rounded, persistent 
and reflexed after anthesis, the 2 larger 5-6—8 mm. across 
and 2-5-4 mm. tall, the two smaller 4-5-6 mm. across and 
1-8-2-5 mm. tall; petals 4, free, white flushed pale pink ip 
centre, orbicular or ovate orbicular, c. 6-8 mm. diam., 
concave and rather thick textured, reflexed after anthesis 
and dropping with the stamens; stamens numerous, white, 
filaments slender, terete, reaching c. 2 cm. long, anthers 
oblong, 0-8-0-9 mm. long, connective gland small and 
inconspicuous; disc thick, outer margin white, pale orange 
yellow within; style subulate, much stouter than filaments, 
c. 2 cm. long; ovary 2-celled, multiovulate. 

Fruit ovoid, c. 2 cm. long and 1-75 cm. diam., smooth, 
apex with deep excavation c. 5 mm. diam., fringed with 
enlarged persistent calyx lobes; pericarp fleshy, 2-3 mm. 
thick; seed c. 1-2 cm. diam., rather irregularly globose or 
obovoid, testa dark brown, thick, crustaceous, adhering 
closely to cotyledons; cotyledons pale, glistening, minutely 
gland dotted, nearly equal, side by side or superposed, inner 
faces more strongly gland dotted, almost plane or a little 
folded, attached to hypocotyle near centre by short broad 
stalks, the hypocotyle variable in length but not reaching 
periphery of seed. Germination hypogeal, the shoot 
strongly red winged. 

I have seen the type of Clavimyrtas virens Bl., and 
have no hesitation in reducing Duthie’s species to it, although 
Blume’s specimen is rather poor. King reduced Clavimyr- 
tus virens to E. filiformis Duthie, but although some forms 
of the latter which have shorter pedicels than usual and in 
which the ventricose calyx tube is more pronounced, do have 
a superficial resemblance to E. virens, this species never 
has the characteristic long pedicels of E. filiformis . 


Vol. XII. (1949). 



252 


133. Eugenia pseudoclaviflora Henderson in Gardens' 
Bulletin, Singapore, XI, 331, fig. 16 (1947). 

Pahang: Track to Gunong Tahan, c. 1,000 feet, on ridge, 
SFN 31755 (Kiah). 

Known only from the above collection. 

A tree 6-7 m. tall. Twigs slender, terete, bark drying 
dull blackish brown or reddish brown. Leaves lanceolate 
or oblong lanceolate, 4-8 cm. X 1-25-2-5 cm., drying greenish 
or yellowish, apex long acuminate or almost caudate 
acuminate, acumen acute, base long narrowed; midrib sunk 
above, elevate below and conspicuous, otherwise the nerva¬ 
tion visible only in young leaves and then indistinct or 
invisible above and faint below; primary nerves when 
visible c. 10 pairs, spaced, meeting in a very obscure 
intramarginal nerve close to the somewhat thickened leaf 
margin; petiole blackish brown, wrinkled, up to c. 5 mm. 
long. 

Cymes short, axillary, condensed, sessile or nearly so, 
shorter than leaves; flowers sessile; calyx narrowly elavate, 
the limb slightly cyathiform, the tube long narrowed, 
contracted at base into a short pseudostalk, slightly ribbed 
and finely rugulose-pustulate, c. 12-5 mm. long including 
pseudostalk, which is c. 2-2-5 mm. long; lobes 4, broadly- 
rounded, shallow, c. 0-4-0-5 mm. high; petals usually 
Oalyptrate, or occasionally free, subpersistent; stamens up 
to 4-5 mm. long, filaments slender, anthers broadly elliptic 
or ovate, c 0-5 mm. long and 0-3-0-4 mm. wide, connective 
gland inconspicuous; style c. 8 mm. long, rather stout, more 
or less cylindric or very slightly fusiform below; ovary 3- or 
2-celled. Fruit unknown. 

The inflorescence of this species is very like that of 
E. claviflora, but the flowers are shorter and stouter. The 
foliage resembles that of E. attenuata. 

134. Eugenia claviflora Roxb., FI. Ind., II, 488 (1832); 
Duthie in Hook, fil., F.B.I., II, 484; King, Mat. 
F.M.P., No. 12, 107; Ridl., F.M.P., I, 742; Corner, 
Wayside Trees of Malaya, p. 495, figs. 168,169; Wight, 
Ic., II, tabs. 528, 529, 530, 606 (1843). Syzygium 
claviflorum (Roxb.) Cowan & Cowan, Trees North. 
Beng., 67 (1929) ; Merr. & Perry in Joum. Am. Arb., 
XIX, 221 (1938). Syzygium clavatum (Korth.) Merr. 
& Perry in Mem. Amer. Acad. Arts & Sci., XVIII, 3, 
180 (1939). Jambosa clavata Korth., Nederl. Kruidk. 
Arch., I, 207 (1847). Eugenia clavata (Korth.) Merr. 
in Joum. Roy. As. Soc. Str. Br., LXXVII, 225 (1917). 
E. rhododendrifolia Miq. et forma longifolia Miq., 
Anal. Bot. Ind., I, 19, 20, t. 2, t. 3 (1850). Jambosa 
bomeensis Miq., FI. Ind. Bat., I, i, 434 (1855). 
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Syzygium viridifolium (Elmer) Merr. & Perry in Mem. 

Amer. Acad. Arts & Sci., XVIII, 3, 183 (1939). 

Eugenia viridifolia Elmer, Leafl. Philipp. Bot., IV. 

1420 (1912). E. Fraseri Ridl. in Journ. Bot., LXVIII, 

33 (1930). E. ruminata Koord. & Valet, in lleded. 

Lands Plantent., XL, 117 (1900); Atlas Baumart. Java, 

III, fig. 486. (Fig. 49a). 

Langkawi: sine loc., Forest Dept. FMS 20780; Gunong Raya, 
Forest Dept. FMS 6779; Telok Datai, SFN 7515 ( Haniif 
& Mur). 

Perlis: Besih Hangat, Ridley 15061. 

Trengganu: Kuala Trengganu, SFN 15159 (Holttvm) f 

Comer s.n. 

Penang: Muka Head, 500 feet, Curtis 719; seacoast, Curtis 
697; Waterfall, Curtis s.n.; Batu Ferenghi road, Ridley 
8393; Moniot’s road, Ridley 7089; Waterfall Gardens, 
SFN 36257 ( Ewart), Ewart s.n. (tree No. 605); sine loc., 
Stoliczka s.n. 

Perak: Pulau Rumpia, Seimmid s.n.; Lumut, Ridley 7951; 
Pangkor, Forest Dept. FMS 1750, Ridley 8381. 

Pahang: Pulau Duchong, SFN 29857 (Comer) ; Putat Forest 
Reserve, Forest Dept. FMS 10792; Pahang East, Forest 
Dept. FMS 6751. 

Singapore: Government House Domain, Ridley 11215, Addison 
s.n.; Labrador, Comer s.n.; Pasir Panjang, Corner s.n. 

Distrib: Sikkim, Bengal, Assam, Burma, Indo-China, China, 
Siam, Anamba Islands, Borneo, Java, Philippines. 

A medium sized to tall tree, trunk cylindric, often 
branched near base, with very small short buttresses; bark 
smooth or finely longitudinally creviced, occasionally peeling 
in small patches or becoming slightly fissured and somewhat 
flaky, with peculiar shallow oblique indentations like healed 
scars c. 2-5-5 cm. long, pale whitey grey; inner bark very 
hard and dry, dull vinaceous drab. Twigs slender, terete 
or somewhat compressed, with grey or brown, smooth or 
slightly flaky bark. Leaves thinly coriaceous, lanceolate or 
oblong lanceolate or narrowly elliptic or elliptic oblong, 
variable in size, from c. 7-22 cm. long and 3-8-5 cm. broad, 
apex shortly and often bluntly acuminate, or acute, base 
cuneate, both surfaces drying pale brown to pale reddish 
brown, the upper somewhat the darker, very minutely 
punctate, the lower sometimes with minute dark or con- 
colorous pustulations; midrib impressed above, prominent 
below; primary nerves from c. 12 to 25 pairs, irregular in 
spacing, from c. 3 mm. to 10 mm. apart, slightly raised 
and usually rather faint above, raised and fine below, 
distinct or very distinct, obliquely ascending or curving up, 
often branched, to a fine intramarginal nerve 1-2 mm. from 
leaf margin; secondaries and reticulations only a little less 
distinct than the primaries, the secondaries often difficult 
to distinguish from them; petiole usually less than 5 mm. 
long. 
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Flowers in very short condensed corymbs 2-5-5 cm. 
across, from the twigs below leaves, or axillary, sessile; 
calyx in bud narrowly cylindric clavate, 1-5-2-5 cm. long, 
trumpet shaped after anthesis, or the upper part of tube 
funnel shaped or cupular, c. 4-5 mm. across mouth, slightly 
constricted or gradually narrowed to base, with usually a 
short, slender, and not well defined pseudostalk, creamy 
white or greenish white tinged pink above; lobes 4 (? or 5), 
broadly ovate rounded or ovate triangular subacute, 1 mm. 
or less tall, persistent; petals white, falling in a calyptra 
but not or only partially agglutinated, ovate orbicular, thin, 
with a few obscure pellucid gland dots; stamens numerous, 
■filaments slender, terete, reaching c. 9-10 mm. long, anthers 
oblong or elliptic oblong, 07-0 9 mm. long, without con¬ 
nective gland; margin of disc reddish pink; style stouter 
than filaments, subulate, glandular pustulate, c. 9 mm. long; 
ovary 3-celled (? or 2-celled). 

Fruit when ripe broadly spindle shaped to ovoid or 
globose or oblong globose, up to c. 2 cm. long and nearly 
as broad, ripening from greenish pink through pink and 
dark red to purplish black; apex deeply excavate and 
fringed by the remains of the enlarged calyx lobes and 
bearing style remains; outer layer of pericarp juicy pulpy, 
nearly white, 2-3 mm. thick; a fibrous endocarp present 
which is distinct from the soft outer layer; the endocarp 
can be removed leaving the very thin brown testa on the 
seed, but in specimens preserved in alcohol the pulpy layer 
has shrunk and become firm and the whole of the pericarp 
peels off and brings with it the testa; seed 1, more or less 
obovoid, with truncate depressed apex with a deep narrow 
excavation, the margin of the truncate apex with raised 
vertical ridges extending some way down over the outer 
surface of the cotyledons; cotyledon surfaces very pale 
green, smooth and finely gland pitted, or pustulate, the 
cotyledons side by side with a vertical groove on one side 
following the commissure and filled with the thickened testa, 
the commissure on the other side just visible as a fine wavy 
line; cotyledons firmly locked together but not fused, so 
that it is possible to prise them apart, but usually with 
difficulty and with some fracturing of the tissues; inner 
faces pale, irregularly rugose with rounded depressions 
and projections fitting into one another. An irregularly 
branching dark brown structure occupies more than half 
the volume of the cotyledons and ramifies through their 
tissue. Whether or not this brown tissue is continuous 
with the testa and intrudes from the external groove has 
not been made out. No trace of radicle or plumule can 
be seen. On germination the radicle protrudes from the 
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base of the seed, its tissue apparently continuous with that 
of the basal part of the seed. The cotyledons never 
separate, but remain as a solid mass until long after the 
seedling is well established. 

As far as I can discover, Koorders and Valeton, in 
their description of E. ruminata, are the only authors to 
draw attention to the very curious structure of the seed 
of this species. They describe it as “Semina testa tenuis 
cum placenta intra cotyledones conferruminatas intus valde 
ruminatas intrusa”. 

Roxburgh mentions that the fruit of E. clariflora is 
eaten in Chittagong. In Penang the ripe fruit is preserved 
as a pickle and known as Buah Rvmayv. 

A much wider view is taken here of the species than 
by most other authors. As defined here it is a polymorphic 
and widely distributed group. To it should perhaps also be 
added E. teretiflora Koord. & Valet., which I have not seen. 
However, when fruit of all the various forms is obtained, 
a reclassification of them may be necessary. 

Wight, Ic., tab. 530 almost certainly represents E. 
claviflora. It is certainly not E. lanceolata Lamk., a photo¬ 
graph of the type of which I have seen. Tab. 529, labelled 
E. Wightiana Wight, also represents E. claviflora. I have 
seen no very authentic material of E. Wightiana, but if the 
series of specimens so named in Herb. Dehra Dun is to 
relied upon, it differs. 

Only rather poor material of E. ruminata Koord. & 
Valet, has been available, but this, along with the authors' 
description and figure, makes the reduction reasonable. 
The description and drawing of the fruit and seed of 
E. ruminata correspond very closely to the peculiar 
structure found in E. claviflora. 

E. claviflora Roxb. var. leptalea (Craib) var. now (Fig. 

47c). 

E. leptalea Craib, FI. Siam. Enum., I, 649 (1931). 

E. leptantha Wight, III, II, 15 (1841); Duthie in Hook. 

fil., F.B.I., II, 484; Ridl., F.M.P., I, 741; non Benth. 

(1840). E. claviflora Roxb. var. leptantha King, Mat. 

F. M.P., No. 12, 108 (1901). Syzygium leptanthum 

(Wight) Niedenzu in Engl. & Prantl., Nat. Pflanzen- 

fam., Ill (7), 85 (1893); Merr. & Perry in Joum. 

Arn. Arb. XIX, 222. 

Pbrlxs: Bukit Lagi, Ridley 15065. 

Pahang: Pramau, Pekan, Ridley 1019 , 1109. 

Distrib: Range of typical form. 

Differs from the typical form in having the leaves 
broader in proportion to their length, and in the smaller 
flowers, c. 1 cm. long. 
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Fig. 48. E. daviflora var. montana. 
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E. claviflora Roxb. var. excavata King, Mat. F.M.P., Xo. 12, 

108 (1901). (Fig. 49c). 

Penang: Sungai Telok Bahang, SFN 4560 (Burkill) ; Rich¬ 
mond Pool, Penang Hill, Ridley s.n. 

Province Wellesley: Permatang Bertam, Ridley a'070. 

Perak: Ulu Kendrong, Upper Perak, Forest Dept. FMS 
11603; Bubu Forest Reserve, Forest Dept. FMS 298tiJ, 
30889; Larut, 500-1,000 feet, Kunstler 74-10. 

Pahang: Sungai Teku, 500 feet, SFN 31925 ( Kiah ); Rotan 
Tunggal Forest Reserve, Forest Dept. FMS 28536. 

? Singapore: “Victory Island”, Hullett s.n. 

Distrib: 1 Endemic. 

Differs from the typical form in the rough bark of the 
twigs, the leaves usually longer and broader, the venation 
below more pronounced and the intramarginal nerve much 
more distinct. 

E. claviflora Roxb. var. Maingayi King, Mat. F.M.P., No. 12, 

108 (1901). E. Maingayi Duthie in Hook, fil., F.B.I., 

II, 484 (1878). E. claviflora Roxb. var. glandulosa 

King, loc. cit. (Fig. 476). 

Kelantan : Chabang Tongkat, Forest Dept. FMS 37847; 
Sungai Jerai, Forest Dept. FMS 37824. 

Penang: Government Hill, Maingay K.D. 750 (type collection 
of E. Maingayi Duthie). 

Malacca: Mount Ophir, Hullett 780. 

Johore: Ulu Kahang, c. 250 feet, SFN 10879 ( Holttum ); 
13% mile Mawai-Jemaluang road, SFN 31940 (Comer). 

Distrib: ? Endemic. 

Distinguished by the acutely angled and winged young 
twigs, or twigs with corky fissured bark, thicker leaves and 
rather faint nerves. The Kelantan collections have rather 
smaller thinner leaves than the others, rounded and 
minutely cordate at base, not shortly and abruptly 
narrowed. 

I have rearranged the varieties given by King in the 
Materials, for I believe that he included more than one form, 
including the typical one, under his var. excavata, and that 
var. glandulosa is not sufficiently distinct. 

E. claviflora Roxb. var. riparia var. nov. (Fig. 496, Fig. 

50). 

A typa foliis lineari-lanceolatis, ad. 15 cm. longis et 
1-5 cm. latis differt. 

Pahang: Kuala Tahan, Seimund 927, TYPE collection, holo- 
type in Herb. Singapore; Tahan river, Corner s.n. 

A well marked narrow-leaved river bank form. 
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Fig. 49. a, 2?. claviflora; b, E, cUtviflora var. ripa/ria,; c, E. 
clavi flora var. excavata « 
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Fig. 50. E . clavzfloia var. ripana . 

Del: Chan Yobk Chye. 
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E. claviflora Roxb. var. montana var. nov. (Fig. 48). 

A typa folia crassioribus, ramulis crassis angulatis, 
floribus interdum longioribus differt. 

Kedah: Kedah Peak, FMS Mas. 0019 (Robinson & Kloss). 

Trengganu: Gunong Padang, 4,000 feet, SFN 88914 (Moysey 
& Kiah ), TYPE collection, holotype in Herb. Singapore. 

FahanG: Wray’s Camp, Gunong Tahan, Ridley 102/8 . 

Johore: Gunong Janeng, Lake & Kelsall 40/0; Gunong 
Belumut, summit, Holttum 98. 

The collections placed under this variety differ con¬ 
siderably amongst themselves. Ridley 16273 has ovate or 
ovate lanceolate leaves with a cuneate base and distinct 
petiole, and flowers larger than the typical form. Lake & 
Kelsall 4076 has oblong lanceolate leaves, rounded at the 
base and practically sessile, with flowers of the typical form. 
FMS Mus. 6019 has oblong lanceolate leaves, narrowed at 
the base and shortly petiolate, with flowers of the typical 
form. SFN 33914 has large ovate leaves with a broad base 
abruptly narrowed to a distinct stout petiole, and flowers 
larger than the typical form. Holttum 98 has leaves rather 
like SFN 33914, but more narrowed to a rounded somewhat 
oblique base. 

Of the five varieties enumerated here fruit of two only 
has been available—of var. Maingayi, of which SFN 31940 
is a fruiting collection in which the seed structure corres¬ 
ponds closely to that of the typical form; and of var. 
montana, of which Holttum 98 is a fruiting collection in 
which, unfortunately, the seeds have been destroyed by 
insect larvae. 


§ ACMENA—Anther cells globose, divaricate, opening 
by terminal slits; seed pseudomonocotyledonous. 

135. Eugenia Cumingiana Vidal, Phan. Cuming. Philipp., 
173 (1885); Craib, FI. Siam. Enum., I, 636; Comer, 
Wayside Trees of Malaya, p. 496. Myrtus acumina- 
tissima Bl., Bijdr., 1088 (1826). Acme no, acumina- 
tissima (Bl.) Merr. & Perry in Journ. Am. Arb., XIX, 
12 (1938). Eugenia acuminatissirm Kurz, Pegu 
Report, App. A, 63 (1875); Duthie in Hook, fil., F.B.I., 
II, 483; King, Mat. F.M.P., No. 12, 126; Koord. & 
Valet, in Meded. Lands Plantent., XL, 155 (1900); 
Atlas Baumart. Java, III, fig. 506, excl. fruit; Ridl., 
F.M.P., I, 747; non Miq. (1847) nec Berg. (1857-59). 
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E. saligna C.B. Rob. in Philipp. Journ. Sci., Bot., IV, 

392 (1909), non Jambosa saligna Miq. (Pig. 51a, Fig. 

52). 

Widespread in Malaya and fairly frequent, usually in 
lowland forest and secondary growth, but recorded from 
Cameron Highlands at about 4,500 feet. 

Distrib: Assam. Tenasserim, Andaman Islands, Siam, South 
China, Sumatra. Bangka, Natuna Islands, Java, Borneo, 
Philippine Islands, Solomon Islands. 

A medium sized to large tree, base of trunk sometimes 
stilt rooted; bark nearly smooth or slightly flaky or slightly 
fissured or rugose, not papery, pale brownish or pinkish 
fawn; inner bark thin, pale pinkish or pinkish fawn; wood 
yellowish. Youngest twigs slender, 4-angled, older ones 
terete, drying pale brown or reddish brown with smooth 
bai’k becoming slightly flaky. Leaves usually thinly 
coriaceous, lanceolate or oblong lanceolate, sometimes ovate 
lanceolate, apex caudate acuminate or long acuminate, the 
acumen usually long, narrow, and acute, base cuneate or 
narrowly acute, variable in size, usually c. 9 cm. X 3—4 cm., 
but varying from c. 5-13 cm. long and 1-5-5 cm. broad, upper 
surface smooth, drying greyish green or pale brown or 
pale reddish brown, minutely punctate, lower surface drying 
pale brown or reddish brown, sparsely black dotted; midrib 
impressed above, elevate below; grimary nerves c. 8-15 
pairs, slightly raised on both surfaces, usually faint above, 
faint or rather distinct, but fine below, from c. 3 mm. to 
10 mm. apart, ascending rather irregularly and curving up 
to a fine intramarginal nerve 1-4 mm. from leaf margin, 
secondaries and reticulations usually faint or obscure, 
occasionally almost or quite as distinct as primaries; petiole 
drying dark and transversely wrinkled, up to c. 1 cm. long. 

Panicles terminal or occasionally from upper axils, 
usually lax with many distant branches, reaching c. 12 cm. 
long, peduncle and divaricate branches slender, 4-angled, 
with longitudinally wrinkled pale bark when dry; flowers 
small, white, sessile, usually in threes, sometimes in twos 
or solitary, at the ends of the slender ultimate branchlets; 
calyx turbinate-clavate, c. 3—4 mm. long, the lower half 
suddenly contracted into a slender pseudostalk, the upper 
part after anthesis more or less cupular and c. 2 mm. across 
mouth; lobes 5, subpersistent, minute, broadly triangular 
acute; petals 4 or 5, free, erect, orbicular or oblong ovate 
c. 1 mm. tall; stamens numerous, the longest slightly less 
than 1 mm., filaments broad at base, anthers very small, 
c. 0-1 mm. across, the cells globose, divaricate, opening 
by terminal slits; style very stout, reaching or slightly 
exceeding the calyx rim; ovary 2-celled. 
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Fruit depressed globose, up to c. 2 cm. across, almost 
black when ripe, apical umbilicus c. 3-4 mm. diam., sunken, 
sometimes with remains of calyx lobes; pericarp fleshy, 
white; seed 1, when just beginning to germinate more or 
less depressed globose, semi-reniform, the brown semi- 
crustaceous testa still adhering closely to cotyledons. No 
commissure is visible and it is impossible to separate the 
cotyledons. When cut open the seed appeal’s to be a solid 
mass of tissue with a dark brown mass ramifying through 
it, entering the cotyledons near the apex of the seed. There 
is no movement apart of the cotyledons on germination, 
and the seed is still a solid mass of tissue when the seedling 
is 10 cm. tall. The first scale leaves may be alternate, 
opposite, or the first pair opposite and the next alternate. 
One seedling had three alternate leaves, then an opposite 
pair. 

The structure of the seed is similar to that of 
E. elavifiora, carried further towards complete fusion of 
the cotyledons. 

There is a considerable range of variation in the foliage 
characters of the specimens cited. Curtis 65Jf from Penang 
Hill and Forest Dept. FMS 32 from the Larut Hills have 
smaller more closely nerved leaves than the typical form 
and superficially look very like E. rhamphiphylla, Craib, but 
the acute acumen of the leaf in E. Cumingima would serve 
to distinguish these species if no flowers or fruit were 
available. The set of specimens from Cameron Highlands 
has much thicker, more coarsely nerved leaves with shorter 
and denser inflorescences. Merrill and Perry also draw 
attention to the variability in this widely distributed species, 
and in connection with their remarks on the leaves being 
not always truly opposite, it may be pointed out that this 
occurs in other species of Eugenia in the section Syzygium, 
especially on young twigs. In E. filiformis for example, 
it is possible occasionally to find a twig with all the leaves 
alternate. 

C. B. Robinson reduces Jambosa saligna Miq. to this 
species, apparently without having seen Miquel’s specimen 
and relying on the synonymy given in Koorders and Valeton, 
Meded. Lands Plantent., XL, 155. I have seen Miquel's 
type and agree with Craib and Merrill and Perry that it 
does not belong here. 

A full discussion and synopsis is given by Merrill and 
Perry, loc. cit., of Annena as a generic segregate from 
Eugenia, and a description of the curious seed structure 
which is characteristic of this section of the genus. 
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§ CLEISTOCALYX—Calyx calyptrate, the upper part 
falling as a lid. 

136. Eugenia operculata Roxb., FI. Ind. II, 486 (1832); 
Hort. Beng. 37 (1814), nomen nudum; Wight, Ic. PI. 
II, t. 552 (1842); Duthie in Hook. fil., F.B.I., II, 498; 
King, Mat. F.M.P., No. 12, 129; Koord. & Valet, in 
Meded. Lands Plantent., XL, 148 (1900); Atlas 
Baumart. Java, III, fig. 503; Ridl., F.M.P., I, 754. 
Syzygium operculatum (Roxb.) Niedenzu in Eng l. & 
Prantl, Nat. Pflanzenfam., Ill, vii, 85 (1893). Cleisto- 
calyx operculata (Roxb.) Merr. & Perry in Joum. Arn. 
Arb., XVIII, 337, pi. 215 (1937). (Fig. 516, c, Fig. 53). 

Kedah: Kampong Naka, 100 feet, SFN 19801 (Holttum ): 
Inchong Estate, 20 feet, SFN 86349 (Spate). 

Penang : Penara Bukit, 1,000 feet, Curtis 1444 . 

Perak: sine loc., Seortechini 306; Matang, seacoast, Wray 
2725; Dindings, Ridley 8388. 
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Selangor: Kuala Selangor, Forest Dept F3IS £3746; Klang 
river, Forest Dept FMS MOW; Sungai Pelek, Sepang, 
Dev ay 58, s./i. 

Pahang: Tembeling, SFN 21803 ( Henderson). 

Distrib: India, Burma, China, Indo-China, Siam, Sumatra, 
Ja\a, Borneo, Philippines, ? Amboma, Australia. 



Fig. 53. E. operculato . 

Del: Chan York Chye. 

A tree; bark almost smooth, finely creviced into small 
pieces, pale greyish brown, inner bark thick, pallid buff. 
Twigs slender, youngest compressed and grooved, somewhat 
pustulate, drying brown, older ones terete, drying greyish. 
Leaves thinly coriaceous, variable in shape, oblong lanceolate 
or elliptic lanceolate to ovate oblong, apex shortly and 
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bluntly acute or acuminate, base cuneate, from c. 9 cm. 
X 3 cm. to 22 cm. X 7 cm.; upper surface drying greenish 
brown to reddish brown, more or less shining, closely and 
minutely gland dotted, lower surface dull, usually pale 
brown, gland dotted or pustulate; midrib impressed above, 
elevate below, pustulate; primary nerves c. 8-15 pairs, 
distant (usually c. 1 cm. apart), slightly raised or chan¬ 
nelled above, pale, distinct, elevate and distinct below, nearly 
straight or curving up to a rather fine intramarginal nerve 

3- 6 mm. from the leaf margin, with sometimes a further 
series of fainter loops nearer the margin; secondaries and 
lax reticulations very faint above, much less conspicuous 
below than the primaries; petiole up to c. 1-5 cm. long, 
channelled above. 

Panicles from twigs below leaves, rarely terminal, 
reaching c. 8-10 cm. long (longer in fruit), pedunculate, 
trichotomous, lax, with long, distant, almost horizontal 
branches, they and the peduncle slender, more or less 

4- angled; flowers green or yellow in bud, turning red, in 
threes at branchlet ends, sessile, or the centre flower of the 
triads occasionally shortly pedicellate; calyx in bud com¬ 
pletely closed, obovate-globose apiculate, 4 5-5-5 mm. long, 
gland dotted, the upper part falling as a circumscissile, 
orbicular, conic, apiculate, gland dotted calyptra 3-3-5 mm. 
diam., after anthesis the calyx somewhat campanulate, the 
margin recurved, rather abruptly narrowed into a stout, 
tapering 4-angled pseudostalk c. 2 mm. long, the mouth 
truncate or irregularly wavy with the remains of the 
calyptra; petals apparently 4, adhering to the inside of the 
calyx calyptra and falling with it, but separable, oblong 
ovate or ovate orbicular, thin, conspicuously gland dotted, 
margins lacerate, 2-2-5 mm. diam.; stamens numerous, 
filaments slender, terete, sparsely glandular pustulate, up 
to c. 6 mm. long, anthers oblong elliptic, c. 0-4 mm. long, 
connective gland conspicuous; style much stouter than 
filaments, subulate, sparsely glandular, c. 10 mm. long; 
ovary 2- or 3-celled. 

Fruit ovoid globose, c. 1 cm. long, ripening from white 
to bright red and finally dark red, with dark gland dots 
when dry, apex with a wide, deep excavation c. 4 mm. diam., 
fringed by the short calyx rim; seed 1, oblong globose, c. 
7 mm. long, testa pithy-leathery, adhering closely to cotyle¬ 
dons; cotyledons side by side, nearly equal, subreniform, 
inner faces conspicuously gland dotted, excavate, inter¬ 
locking by thin broad bands of tissue arising from the 
margins of the cotyledons on one side and curving inwards, 
and attached to the stout quadrangular conspicuously gland 
dotted hypocotyle which reaches the surface of the seed. 
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Merrill and Perry, loc. cit., pp. 322-343, give an account 
of Cleistocalyx as a generic segregate from Eugenia and 
enumerate the species. 


§ FISSICALYX—Henderson in Gardens’ Bulletin, 
Singapore, XI, 333 (1947), 

Calyx tube produced above disc, the stamens arising 
from its inner surface above the disc, the tube splitting 
longitudinally after the flower opens into several irregular 
lobes. 

Calyx in bud c. 2-5 cm. X 1 cm., 
primary nerves c. 15 pairs, 
intramarginal nerve 0-5-0-7 

cm. from margin .. 137 Symingtoniana . 

Calyx c. 4 cm. X 3 cm., primary 
nerves 18-25 pairs, intramar¬ 
ginal nerve 2-3 mm. from 
margin .. .. .. 138 Watsoniana. 

These two species appear to be aberrant in 
Eugenia in the characters given above. So far as I can 
discover, the position of the stamens, scattered over the 
inner surface of the calyx tube above the disc, has not been 
described previously in Myrtaceae, and these plants might 
be better placed in a new genus. However, only rather 
scanty dried material has been available, and the flowers 
have become so hard and woody that a detailed and exact 
examination of them has been difficult. Apart from the 
flowers, no-one familiar with Eugenia would hesitate to 
place these plants in that genus. 

137. Eugenia Symingtoniana Henderson in Gardens 

Bulletin, Singapore, XI, 333, fig. 17 (1947). (Fig. 

54a). 

Perak: Sungai Sah, Kinta, Forest Dept . FMS 11721, 28055. 

Pahang: Bukit Goh Forest Reserve, Kuantan, Forest Dept. 
FMS 313$; Baloh, Kuantan, Forest Dept FMS 3719; 
Gunong Rokam, Pulau Tioman, 2,500 feet, SFN 18779 
{Nur). 

Trengg4.ni;: Sungai Paka, Forest Dept. FMS 26723; Ulu 
Brang, c. 800 feet, SFN 33750 (Moysey & Kiak), specimen 
with immature fruits, identification doubtful. 

A tree c. 3-13 m. tall. Twigs terete, smooth, drying 
whitish or greyish white. Leaves elliptic to elliptic oblong, 
occasionally oblong lanceolate, up to 20 cm. X 10 cm., apex 
abruptly short acuminate or sometimes abruptly caudate, 
base cuneate and more or less decurrent on petiole; primary 
nerves up to c. 15 pairs, 0-75-2 cm. distant, impressed above, 
prominent but not thick below, running nearly straight or 
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curving gently up to an intramarginal nerve 0-5-0-7 cm. 
from margin, a much fainter intramarginal c. 0-2 cm. from 
margin; secondaries and reticulations faint above, distinct 
below, reticulations rather lax; upper surface drying 
fuscous dull or greyish brown, lower a warmer reddish 
brown; petiole stout, up to c. 1 cm. long. 

Flowers usually solitary or occasionally in pairs at ends 
of branches, sessile; calyx in bud subglobose to obovoid, 
c. 2-5 cm. long and 1 cm. wide when mature, more or less 
campanulate after anthesis, slightly swollen about ovary, 
constricted at base into a short stout pseudostalk; lobes ? 4, 
short, round, gland dotted; the tube splitting deeply after 
anthesis into several deep irregular triangular false lobes; 
petals ? 4, free, thin, suborbicular with a short broad claw, 
c. 5-6 mm. diam., apparently often subpersistent as are 
the calyx lobes, and adherent to the apices of the rolled back 
false calyx lobes; disc lining calyx tube to c. 0-5 cm. above 
ovary; stamens borne on the whole surface of the calyx 
tube above disc, the tube being produced c. 1 cm. above disc; 
filaments very numerous, slender, c. 1-5 cm. long; bases 
of the fallen stamens giving the inner surface of the rolled 
back false calyx lobes a tesselate appearance; anthers 
oblong, 0-6-0-7 mm. long, without conspicuous connective 
gland; ovary 2-celled, multiovulate. 

Fruit apparently reaching c. 3 cm. diam., apex crowned 
with the remains of the calyx tube and recurved calyx lobes, 
c. 1-5 cm. diam. 

138. Eugenia Watsoniana Henderson in Gardens Bulletin, 

Singapore, XI, 336, fig. 18 (1947). (Fig. 545). 

Selangor: Sungai Lallang Forest Reserve, Forest Dept FMS 
22928; Kanching Forest Reserve, Forest Dept FMS 9563, 
5795; Rantau Panjang Forest Reserve, Forest Dept 
FMS 595. 

A tree up to c. 10 m. tall. Twigs terete, with smooth 
or slightly flaky bark, almost white or greyish white. 
Leaves more or less coriaceous, narrowly elliptic to oblong 
elliptic, base narrowed, apex very abruptly and shortly 
acuminate or shortly acute, up to 20 cm. X 8 cm.; petiole 
rather stout, c. 1-1-5 cm. long, the lamina occasionally 
somewhat decurrent upon it; ‘primary nerves 18-25 pairs, 
0-75-1-5 cm. apart, more or less impressed above, prominent 
below but not thick, nearly straight or curving gently up 
to a well marked intramarginal nerve usually 2-3 mm. from 
leaf margin; secondaries and reticulations usually almost 
invisible above, not conspicuous below. 

Flowers apparently solitary and terminal, sessile, 
large; calyx more or less campanulate, shortly narrowed at 
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Fig. 54. a, E. Symingtoniana; b, E. Watsoniana. 


base to a very short stout pseudostalk, smooth or faintly 
longitudinally ribbed and thick and leathery in texture when 
dry, in mature bud c. 4 cm. long and 3 cm. across, lobes 4, 
short, broad and rounded, the calyx tube after anthesis 
splitting into 6 or 7 rather irregular lobes 1-1-5 cm. long; 
petals not seen; stamens very numerous, borne on the 
surface of the calyx tube above disc, filaments very slender, 
c. 1-5-2 cm. long, anthers oblong, c. 0-7 mm. long, connective 
gland inconspicuous; style stouter than filaments, c. 3 cm. 
long; ovary 2-celled below, 4-celled above, multiovulate. 
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Fruit globose or depressed globose, 5-6 cm. diam., 
smooth or very faintly vertically ribbed when dry, crowned 
by the massive remains of the calyx tube 6-9 mm. tall and 
c. 2 cm. diam., fringed by the recurved false calyx lobes; 
pericarp hard and woody when dry, 5-7 mm. thick, testa 
nearly 1 mm. thick; cotyledons nearly equal, probably 
sessile, their inner faces apparently almost plane or slightly 
concave, attached to the hypocotyle near their centres. 

Closely allied to E. Symingtoniana but distinguished 
from it by the more numerous primary nerves of the leaf, 
the larger flowers and in the stamens arising from a smaller 
area of the calyx tube. 


EXCLUDED AND ADDITIONAL SPECIES 

Eugenia tetrahaedra (Miq.) Duthie in Hook, fil., F.B.I., 
II, 476 (1878). 

Duthie identifies with Jambosa tetrahaedra, Miq. a 
specimen collected by Griffith, and Maingay K.D. 732, both 
from Malacca. Maingay K.D. 732 in Herb. Kew is E. 
grandis Wight. Griffith K.D. 2370 in Herb. Calcutta is 
E. palembanica (Miq.) Merr. This sheet bears the follow¬ 
ing pencilled note: “Leaves exactly as in Jambosa? 
tetrahaedra Miq., but branches are here terete,” and is 
probably the specimen referred to by Duthie (loc. cit. p. 
477) when he says “Kurz in an MS note in the Calcutta 
Herbarium suspects that this is the E. tetrahaedra of Miquel 
but with some hesitation on account of the terete branch- 
lets”. I have examined a duplicate of the type of Jambosa 
tetrahaedra Miq. No Malayan material is referable to it. 
A cover in Herb. Calcutta bears the following pencilled note 
in King’s hand: “Duthie’s E. tetrahaedra F.B.I., II, 476 is 
E. lepidoearpa Wall.”. 

Eugenia ciliaris Ridl., Kew Bull. (1928) 74. 

This is Decaspermum montanum Ridl. in Journ. Roy. 
As. Soc. Str. Br., LXI, 6 (1912): F.M.P., I, 718. 

Eugenia aromatica Kuntze, Rev. Gen., 239 (1891). 

Caryophyllus aromatica Linn., Sp. PI. 735 (1753); 
Eugenia ca/ryophyllata Thunb., Diss. I (1799) ; Koord. 
& Valet., Atlas Baumart. Java, III, fig. 478. 

Usually a small tree of conical shape, reaching c. 20 m. 
tall; twigs ascending, terete, smooth, greyish white. Leaves 
coriaceous, lanceolate or narrowly elliptic, sometimes nar¬ 
rowly obovate, up to 12 cm. X 4-5 cm., apex very shortly 
and broadly bluntly acuminate, base long narrowed, upper 
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surface glossy dark green, lower dull and paler; primary 
nerves over 20 pairs, irregularly spaced but usually less 
than 5 mm. apart, fine and translucent in the living leaf, 
intramarginal nerve fine, close to the somewhat wavy and 
recurved leaf margin; secondaries almost as distinct as 
primaries; petiole slender, up to c. 2-5 cm. long, the leaf 
blade decurrent upon it, the basal 5-6 mm. somewhat 
swollen and pinkish. 

Panicles terminal, corymbose, trichotomous, shortly 
pedunculate or branched from base, shorter than leaves, 
f ew-many-flowei-ed; flowers fragrant, usually in threes at 
branchlet ends, on stout variable pedicels, the centre flower 
of the triads usually on a much shorter pedicel than the 
outers; bracts and bracteoles narrow, acute, 2-3 mm. long, 
quickly caducous; calyx tube c. 1-1-5 cm. long, c. 5 mm. 
diam. below lobes, green in bud, cylindric, angled, base very 
slightly nan-owed, without pseudostalk, flushed pink at 
anthesis and turning deep reddish pink after the stamens 
fall, lobes 4, narrowly ovate acute, fleshy, c. 3-4 mm. tall, 
erect and slightly incurved and green in bud, erect-spread¬ 
ing and pink after anthesis; petals 4, green, falling in a 
hemispherical calyptra c. 6 mm. diam. but not agglutinated 
and easily separable, orbicular, c. 6 mm. diam.; stamens 
very numerous, appearing grouped in 4 masses, arising 
from between the outer edge of the rather prominent 
narrow disc and the calyx tube, filaments nearly white, 
glandular pustulate, inner ones c. 3 mm. long, the longest 
outer ones reaching 9-10 mm., anthers yellow, ovate or 
ovate oblong, c. 0-5 mm. long, connective gland small, pale 
brown and inconspicuous; style very stout, swollen at base, 
very pale green and gland dotted, c. 4-4-5 mm. long; ovary 
2-celled, multiovulate. 

Fruit oblong, usually shortly tapered to each end, 2-5-3 
cm. long, 1-3-1-5 cm. diam., apex with the 4 enlarged narrow 
fleshy calyx lobes incurved over and hiding the apical 
excavation; pericarp thin, pulpy fleshy, c. 2-3 mm. thick; 
seed 1, pinkish purple tinged green, with purplish testa, 
oblong, rounded at both ends, c. 2 cm. long; cotyledons 
side by side, inner faces gland dotted, excavate and folded 
and interlocking, attached near their centres to the large 
hypoeotyle, which reaches the periphery of the seed at apex 
or base or midway; germination epigeal. 

The clove tree, native of the Moluccas and nowadays 
cultivated in Malaya only to a limited extent, mostly 
in Penang. 
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NOTES ON THE SEED STRUCTURE OF SOME 
EXOTIC SPECIES OF EUGENIA. 

E. apiculata DC. (Chilean). Seeds 1-3, in the 1-seeded 
fruits flattened, more or less reniform, c. 4-5-5 mm. long, 
testa thick, brown, adhering to but peeling easily from 
cotyledons; cotyledon surfaces dull green, gland dotted, the 
commissure along the narrow edge, cotyledons quite free, 
interlocking, attached to the large terete truncate hypocotyle 
close to periphery of seed. 

E. bracteata Roxb. (E. Indian). Seed globose, c. 8 mm. 
diam., testa dark brown, thick, brittle-crustaceous; cotyle¬ 
dons smooth, pale yellowish brown, the commissure 
equatorial but not complete, the inner faces fused for about 
one-half or one-quarter of their area; cotyledons, including 
the free parts of the inner faces, covered with an exceed¬ 
ingly fine epidermis-like layer. 

E. carissoides Muell. (Australian). Seed more or 
less globular, flattened, c. 1 cm. diam.; cotyledons partially 
fused together, sometimes round the periphery and free 
within, or fused for one-third or one-quarter of the area 
of the opposing faces. 

E. cordata Laws. (S. African). Fruit oblong obovate, 
c. 2 cm. long, dark reddish purple when ripe; pericarp 
spongy-juicy, white. Testa usually persistent; cotyledons 
free, the inner faces slightly excavate, attached to the short 
hypocotyle by very short broad stalks. Often polyem- 
bryonic. 

E. costaricensis Berg. (Costa Rican). Seed flattened, 
horseshoe shaped, two blunt incurved points at one end; 
testa brown, adhering closely to cotyledons; cotyledons 
gland dotted, apparently completely fused. 

E. cyanocarpa Muell. (Australian). Fruit somewhat 
oblong globose, c. 1 cm. long, apical umbilicus c. 5 mm. 
diam., rather deep with rather conspicuous calyx rim and 
more or less persistent calyx lobes, style base persistent; 
pericarp apparently pulpy; seed more or less globose, c. 
7-8 mm. diam., testa thick, brown, leathery, not adhering 
strongly to cotyledons but not peeling with the pericarp; 
cotyledons free, somewhat unequal, side by side, con¬ 
spicuously gland dotted, inner faces somewhat concave, not 
folded or interlocked, sessile, attached to hypocotyle near 
periphery. 

E. Dombeyana DC. (Peruvian). Seeds flattened, 
more or less reniform, c. 1 cm. or more across, testa smooth, 
rather tough and leathery, not adhering closely to coty¬ 
ledons; cotyledons smooth or slightly wrinkled, free only 
•at one side and there interlocking, otherwise fused together. 
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E. Luehmanni Muell. (Australian). Fruit more or 
less spindle shaped, c. 14 cm. long and 6-8 mm. diam.; 
seed irregularly globose, c. 5 mm. diam., with brownish 
leathery testa adhering closely to the more or less wrinkled 
and conspicuously gland dotted cotyledon surfaces; coty¬ 
ledons more or less equal, attached by very broad, thin, 
triangular stalks to a long stout hypocotyle grooved on one 
side and reaching the periphery of the seed. 

E. Michelii Lam. (S. American). Seed oblong or 
subreniform, cotyledons entirely or partially fused together. 
Germination hypogeal. 

E. supra-axillaris Spring. (Brasilian). Seed more or 
less globose, 5-6 mm. diam., testa rather thick and hard, 
adhering closely to cotyledons: cotyledons apparently com¬ 
pletely fused together, no commissure visible, remaining as 
a solid mass of tissue until after the seedling is established. 
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LIST OF COLLECTORS' NUMBERS. 

Alvins —45: spicata; 68: filiformis; 79: Muelleri; 82: 
spicata; 146: pachyphylla; 236: spicata; 258: tumida; 
273: papillosa; 422: conglomerata; 436: Scortechinii; 
543: filiformis; 668: Duthieana; 784: filiformis var. 
clavimyrtus; 808: inophylla; 881: pachyphylla; 932: 
spicata; 1021: grandis; 1202: tumida; 1282: pachy¬ 
phylla ; 1295: tumida; 15036: Muelleri; 1648: Cumini; 
1735: Muelleri; 1760: spicata; 1860: grandis; 1862: 
valdevenosa; 1954: javanica; 1964: Scortechinii; 2045: 
inophylla; 2280: subdecussata: 3302: Scortechinii: 
3329: Scortechinii var. cuneata. 

Anderson —76: Muelleri. 

Barnes— 10869: spicata var. tenuiramis; 10882: sub¬ 
decussata. 

Cantley —12: pseudosubtilis; 34: chlorantha; 37: pseudo- 
subtilis; 45: palembanica; 49: papillosa; 50: Cumin- 
giana; 58: Duthieana; 75: filiformis; 76: polyantha; 
186: pseudoformosa; 212: pustulata; 212: polyantha; 
214, 219: chlorantha; 2636: filiformis; 2678, 2680: 
longiflora; 2689, 2692: pergamentacea; 2785: tumida; 
2937: syzygioides; 2942: spicata; 2961: Muelleri; 
3031: papillosa; 3041: Duthieana; 3112: Cumingiana; 
3151: pseudosubtilis; 3165: Cumingiana; 3205: grata. 
Cantley’s Collector —3128: tumida. 

Clemens— 30248: valdevenosa; 31300: pterophorum. 
Cuming— 2405: spicata. 

Curtis —32: pseudosubtilis; 55: valdevenosa; 114: spicata; 
179: Kunstleri; 180: chlorantha; 193: attenuata; 194: 
Griffithii; 212: Helferi; 247: cerasiformis; 317: grata; 
511: polita; 653: Duthieana; 654: Cumingiana; 666: 
laevicaulis; 697: claviflora; 728: longiflora; 744: 
caudata; 749: claviflora; 750: laevicaulis; 751: 
grandis; 756: grata; 794: Haniffii; 864: subdecussata; 
937: inophylla; 937: nigricans; 973: oblata; 974: 
inophylla; 975: Bernardi; 976: nigricans; 1089: fasti¬ 
giata; 1090: filiformis var. clavimy'rtus; 1114: java¬ 
nica; 1152: glauca; 1428: pseudosubtilis; 1440: per¬ 
gamentacea; 1442: densiflora; 1443: filiformis var. 
clavimyrtus; 1444: operculata; 1445: polyantha; 1448: 
Griffithii; 1448: chlorantha; 1466: spicata; 1510: 
valdevenosa; 1534: Griffithii; 1539: chlorantha; 2007r 
caudata; 2228: glauca; 2244: fastigiata; 2245: grata; 
2246, 2247: laevicaulis; 2410: Thumra var. penan- 
giana; 2417: longiflora; 2621: oblata; 2750: longiflora; 
2778: glauca; 2790: rhamphiphylla; 2845: Bernardi; 
2898: syzygioides; 2971: polyantha; 2972: attenuata; 
3010: Ridleyi; 3175: fastigiata; 3275: Griffithii; 3287: 
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Helferi; 3431: densiflora; 3435: syzygioides; 3440: 
glauca var. pseudoglauca; 3456: longiflora; 3475: 
pseudosubtilis; 3498: Duthieana; 3593: chlorantha; 
3601: Thumra var. penangiana; 3601: Ridleyi; 3625: 
subdecussata; 3700: pachyphylla; 3731: syzygioides; 
3758: caudata; 3807: chlorantha; 3827: Helferi. 
Curtis’s Collector —12707: cerasiformis; 12721: Cumin- 
giana; 12723: longiflora. 

Denny —56: conglomerate; 58: operculata; 60: pachy¬ 
phylla; 61: conglomerate; 62: longiflora; 113, 114: 
microcalyx. 

Derry —21: Muelleri; 53: tumida; 106: spicata; 133, 138: 
pendens; 147: pachyphylla; 221: longiflora; 256: 
Duthieana; 269: palembanica; 289: anisosepala: 451, 
471: filiformis; 476: subdecussata; 516: longiflora; 
531: pachyphylla: 550, 968: longiflora; 974: palem¬ 
banica; 975: subdecussata; 1039: longiflora; 1097: 
grandis; 1104: glauca; 1107: pseudosubtilis; 1154: 
cerina; 1175: Griffithii; 1177: attenuata; 1178: 
cerasiformis; 1194, 1230: filiformis; 1238: glauca. 
Diepenhorst —3083: avene. 

Elmer —21223, 21237: pustulata; 21448, 21460: fastigiata; 
21518, 21762: Kunstleri. 

Federated Malay States Museums (FMS Mus.)— 6019: 
claviflora var. montana; 6080: subdecussata vai\ 
montana; 7656: longiflora; 8023, 8307: Scortechinii; 
9273: grata; 9365, 9485: pseudoformosa; 9488, 10488: 
subdecussata; 10604, 10687: pendens; 10769: pseu¬ 
dosubtilis; 11595: cerasiformis; 11696: Stapfiana; 
12139: pahangensis; 12180: viridescens; 12244,12249: 
pahangensis; 13181: spicata; 13183, 13185: oblata; 
13186: grata. 

Forest Department, Federated Malay States (Forest 
Dept. FMS)—20: tumida; 27: longiflora; 32: Cumin- 
giana; 159: longiflora; 205: pseudosubtilis; 212:. 
leptostemon; 257: Griffithii; 262: papillosa; 266: 
densiflora; 328: spicata; 343: Stapfiana; 363: 

filiformis; 368: variolosa; 381: filiformis; 457: 
variolosa; 472: microcalyx; 516: fastigiata; 550: 
palembanica; 572: microcalyx; 573: anisosepala; 573: 
horizontalis; 579: pergamentacea; 579: filiformis var. 
clavimyrtus; 580: subdecussata; 580: anisosepala; 
595: Watsoniana; 596: leucoxylon; 623: polyantha; 
641: Ridleyi; 682: longiflora; 802, 804: Cumingiaifa; 
855: polyantha; 894: filiformis var. clavimyrtus; 905: 
longiflora; 913: fastigiata; 936: variolosa; 962: 
longiflora; 1010: subdecussata; 1128: filiformis var. 
clavimyrtus; 1139: subdecussata; 1217: tumida; 1223: 
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Bernard!; 1250: microcalyx; 1268: Dyeriana; 1416: 
grandis; 1576: perakensis; 1578: cerina; 1589: 
chlorantha; 1603: glauca var. pseudoglauca: 1652: 
grata; 1682: grandis; 1750: claviflora; 1809: tumida; 
1830: polyantha; 1850: grata; 1879: longiflora; 1960: 
Ridleyi; 2053: Griffithii; 2058: longiflora; 2082a: 
pustulata; 2082b: Ridleyi; 2105: Griffithii; 2155: 
polyantha; 2279: variolosa; 2283: tetraptera; 2287: 
valdevenosa; 2314, 2325: syzygioides; 2351: longiflora; 
2358: grandis; 2407: longifloia; 2441: polyantha; 
2633: chlorantha; 2671: polyantha; 2701: Cumingiana; 
2704, 2772: grandis; 2787: densiflora var. angustifolia; 
2793: cerasiformis; 2927: grandis; 2934: Scortechinii; 
2939: filiformis var. clavimyrtus; 3022: tumida; 3023: 
longiflora; 3130: filiformis; 3136: Symingtoniana; 
3202: palembanica; 3202: Hemsleyana; 3302: 
papillosa; 3308: variolosa; 3345: syzygioides; 3615: 
cerina var. turbinata; 3618: grandis; 3624: densiflora 
var. angustifolia; 3702: cerasiformis; 3719: Syming¬ 
toniana; 3726: grandis; 3908: polyantha; 3912: 
Curtisii var. minor; 3914: pseudosubtilis; 4003, 4007: 
polyantha; 4028: Scortechinii var. cuneata; 4106: 
cerina var. turbinata; 4157: nitidula; 4185: grandis; 
4208: cerina var. turbinata; 4210: oblongifolia; 4211: 
densiflora; 4494: Griffithii; 4582: longiflora; 4749: 
microcalyx; 4783: pallidula; 4892, 4902: microcalyx; 
4962: grandis; 5113: microcalyx; 5191: fastigiata; 
5302: leptostemon; 5385: filiformis; 5460: pseudosub¬ 
tilis; 5667: Cumingiana; 5707: inophylla; 5750: 
perakensis; 5795: Watsoniana; 5927: virens; 6016: 
longiflora; 6057: polita; 6365: filiformis; 6392, 6407: 
microcalyx; 6435: grandis; 6439: Griffithii; 6439: 
valdevenosa; 6656: anisosepala; 6682: polita; 6691: 
grandis; 6751: claviflora; 6766: nigricans; 6779: 
claviflora; 7015: Griffithii; 7031: fastigiata; 7065: 
Griffithii; 7515a: grata; 7552: syzygioides; 7619: 
pachyphylla; 7623: polyantha; 7661, 7679: syzygioides; 
7750: fastigiata; 7751: Curtisii var. Holttumii; 7796: 
pseudosubtilis var. montana; 7843: Dyeriana; 7950: 
filiformis var. clavimyrtus; 7972: fastigiata; 7988: 
Griffithii; 8040: leptostemon; 8128: nigricans; 8261: 
variolosa; 8262: Griffithii; 8264: Cumingiana; 8277: 
chlorantha; 8278: filiformis var. clavimyrtus; 8376: 
• longiflora; 8536: Scortechinii; 8864: longiflora; 8866: 
microcalyx; 8971: pustulata; 8987: longiflora; 9021: 
anisosepala; 9036: oblata; 9355: filiformis; 9519: 
Cumingiana; 9563: Watsoniana; 9632: subdecussata 
var. montana; 9681: Dyeriana; 9717: pallidula; 9755: 
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Cumingiana; 9758: filiformis var. clavimyrtus; 9788: 
virens; 9799: papillosa; 10146: grandis; 10208: glauca 
var. pseudoglauca; 10233: microealyx; 10236: grandis; 
10246: anisosepala; 10350: polyantha; 10641: Duthie- 
ana; 10661: polyantha; 10666: papillosa; 10785: 
Duthieana; 10792: claviflora; 10841: variolosa; 11013: 
pendens; 11049: leptostemon; 11274: filiformis; 11575: 
cerasiformis; 11603: claviflora var. excavata; 11777: 
syzygioides; 11792,11798: Koordersiana; 11062,12112: 
Dyeriana; 12139: pseudosubtilis; 12403: syzygioides: 
12411: rhamphiphylla; 12421: syzygioides; 12425: 
Helferi; 12474: attenuata; 12484: subdecussata; 12486: 
pseudosubtilis; 12776: linocieroidea; 12779: Griffithii; 
12783: Cumingiana; 12794: Duthieana; 12853: 
polyantha; 12860: Haniffii; 12872: subdecussata var. 
montana; 12961: pseudosubtilis; 13023: polita; 13025: 
Griffithii; 13036: attenuata; 13051: papillosa; 13211: 
inophylla; 13383: Haniffii; 13444: densiflora; 13615: 
leptostemon; 13663: densiflora; 13681, 13685: tumida; 
13992, 13993, 14506: Griffithii; 14685: filiformis; 
14721: Symingtoniana; 14820: tumida; 14960: Ridleyi; 
14976: pallidula; 15071: rugosa; 15112: Griffithii; 
15132: chlorantha; 15204: grandis; 15308: filiformis 
var. clavimyrtus; 15417: longiflora; 15421: Burkilliana 
var. garcinifolioides; 15602- fusticulifera; 15607: 
leucoxylon; 15696: subdecussata; 15700: longiflora; 
15719: grandis; 16417: chlorantha; 16440: longiflora; 
16502: pendens; 16509: fastigiata; 16534: pseudo- 
formosa; 16886: densiflora; 17095: polyantha; 17104: 
Curtisii var. minor; 17157: fusticulifera; 17168: cerina 
var. turbinata; 17465: Bemardi; 17473: microcalyx; 
17564: Dyeriana; 17708: Ridleyi; 17739: syzygioides; 
17757: polyantha; 17768: Ridleyi; 17786: longiflora; 
17859: Dyeriana; 17917: laevicaulis; 17928: grata; 
17932: polita; 17939: chlorantha; 18010: Dyeriana; 
18030: polyantha; 18242: papillosa; 18958: chlorantha; 
19857: longiflora; 20117: Dyeriana; 20220: grandis; 
20229: cerasiformis; 20231: grata; 20255: Dyeriana; 
20305: tumida; 20405: jasminifolia; 20465: pseudosub¬ 
tilis; 20493: valdevenosa; 20672: polyantha; 20780: 
claviflora; 20794: fastigiata; 20806: Bernardi; 21497: 
syzygioides; 21530: grata; 22299: densiflora; 22335: 
Wrayi; 22390: valdevenosa; 22422, 22446: subdecus¬ 
sata var. montana; 22477: leptostemon; 22497: 
caudata; 22537: cerina var. montana; 22570: 
?napiformis; 22928: Watsoniana; 22937: fastigiata; 
23134: densiflora; 23149: papillosa; 23330, 23364: 
tumida; 23397: valdevenosa; 23413: leptostemon; 
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23707: ’napiformis; 23782: pustulata; 23886: Wrayi; 
24147: attenuata; 24620: cerina; 24633: filiformis; 
25795: jasminifolia; 25812: variolosa; 25893: subde- 
cussata var. montana; 25920: cerina var. montana; 
25941: Wrayi; 26723: Symingtoniana; 26763: 

densiflora var. angustifolia; 26824: palembanica; 

26910: jasminifolia; 26994: leucoxylon; 27109: rugosa 
var. cordata; 27110: oreophila; 27135: tetraptera; 
27151: cerina; 27245, 27246: filiformis; 27309: 
nitidula; 27365: chlorantha; 27553: Bernardi; 27580: 
valdevenosa; 28055: Symingtoniana; 28109: gonio- 
calyx; 28233, 28335: jasminifolia; 28360: valdevenosa; 
28536: claviflora var. excavata; 28973: chlorantha; 
29093: pseudosubtilis; 29095: grandis; 29353: 
Bernardi; 29486: subdecussata var. montana; 29488: 
Stapfiana; 29490: oreophila; 29791: tetraptera; 29803: 
linocieroidea; 29856: caudata; 29863: claviflora var. 
excavata; 30689: grandis; 30764: chlorantha; 30791: 
Scortechinii var. cuneata; 30889: claviflora var. 
excavata: 31010: nitidula; 31018: tetraptera var. 
pseudotetraptera; 31025: Cumingiana; 31026: 

Dyeriana; 31447: Wrayi; 31448, 31449: oreophila; 
31482: subdecussata var. montana; 31516: Duthieana; 
32103, 32215: Stapfiana; 33041: pergamentacea; 
33068: grata; 33093: grandis; 33202, 33205: attenuata; 
33225: grata; 33413: ?malayana; 33502: grandis; 
33655: filiformis; 33727, 33728: variolosa; 33754: 
pseudocrenulata; 33798: filiformis; 34016: goniocalyx; 
34227: scalarinervis; 35755: spicata var. tenuiramis; 
36134: oreophila; 36220, 36238: subdecussata var. 
montana; 36265: tetraptera var. pseudotetraptera; 
36271: Dyeriana; 36292: attenuata; 36518, 36552: 
Wrayi; 36564: Stapfiana; 36569: Wrayi; 37445: 
attenuata; 37541: densiflora var. angustifolia; 37692: 
rugosa var. cordata; 37696: Stapfiana; 37720: rugosa 
var. cordata; 37751: jasminifolia; 37768, 37787: 
subdecussata var. montana; 37824, 37847: claviflora 
var. Maingayi; 38104: grandis; 39209, 39264: pendens; 
39358r leptostemon; 39400: attenuata; 40708, 40709: 
pendens; 41651: papillosa; 41652: cerina var. turbi- 
nata; 41703: papillosa; 42889: tahanensis; 42944: 
salictoides; 43135: syzygioides; 43167: grandis; 43208: 
spicata; 43328: syzygioides; 43330: longiflora; 43578: 
syzygioides; 43588, 43643: grata; 43729: papillosa; 
43732: perakensis; 43744: oblata; 43746, 44010: 
operculata; 44033: setosa; 44056: attenuata; 44060: 
cerina var. turbinata; 44066: oblata; 45413: tetraptera 
var. pseudotetraptera; 47141: attenuata. 
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yox—32: Cumini; 11290: Muelleri; 12576: cerasilormis; 
12726: microcalyx. 

Fox’s Collector— 12576, 12684: oblata. 

Franck —352: Muelleri. 

Goodenough —114: densiflora; 445: chlorantha: 1643: 
palembanica; 1649: avenis; 1673: spicata; 1743: 
filiformis; 1759: Goodenovii; 1872: papillosa; 1985: 
subdeeussata; 3829: papillosa; 4974: densiflora; 4975: 
leptostemon; 4978, 4978a: longiflora; 4987: pseudosub¬ 
tilis; 5072: densiflora; 10604: Dyeriana. 

Griffith (Kew Distribution (“K.D.”) numbers. See note 
under Maingay)—2349: pendens; 2366: claviflora; 
2368, 2369: grandis; 2369, 2370: palembanica; 2371: 
pachyphylla; 2375: Griffithii; 2376: palembanica; 
2380: anisosepala; 2385: chlorantha; 2389: filiformis; 
2390: longiflora; 2391: syzygioides; 2395: polyantha; 
2405: Muelleri; 2410, 2411: microcalyx; 2416: glauca. 

Gwynne-Vaughan —356: pachyphylla; 612: oblata. 
Haniff —3915: Wrayi; 15483: grata. 

Harvey —21: tumida; 4994: tumida. 

Henderson— 1266: pustulata. 

Holmberg —675: polyantha; 721: longiflora; 729: spicata; 
782: tumida; 793: papillosa; 859: polita; 873: 
papillosa. 

Holttum— 3: ?rhomboidea; 58: cerina var. montana; 98: 
claviflora var. montana. 

Hullett —134: filiformis; 165: densiflora; 194: polyantha; 
240: syzygioides; 316: filiformis: 339: palembanica; 
346: inophylla; 400: subdeeussata; 403: Muelleri; 
465: inophylla; 533: spicata; 631: Muelleri; 638: 
syzygioides; 780: claviflora var. Maingayi; 805: 
subdeeussata; 806: palembanica; 812: syzygioides; 
814: grandis; 848: Duthieana; 848: polyantha. 

Kerr —17128: microcalyx var. irregularis; 21754: 

pseudosubtilis. 

Kloss— 25: Klossii; 103: leucoxylon. 

Krukoff —3304, 4390: valdevenosa. 

Kunstler ( King’s collector of some works)—18: longiflora; 
713: leptostemon; 737: valdevenosa: 738: densiflora; 
1172: Cumini; 1184: tumida; 1277: chlorantha; 1326: 
longiflora; 1368: attenuata; 1579: valdevenosa; 1771: 
oblata; 1793: pseudosubtilis; 1803: cerasiformis; 1863: 
tecta; 1901: chloroleuca; 1908, 2150, 2317: leptoste¬ 
mon; 2321: filiformis var. clavimyrtus; 2605: 
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fastigiata; 2686: pseudomollis; 2737: valdevenosa; 
2796: variolosa; 2808: pseudomollis; 2813: papillosa; 
2842: valdevenosa; 3310: Kunstleri; 3345: 

leptostemon; 3348: Scortechinii; 3349: Dyeriana; 
3401: pseudoformosa; 3407: Hoseana; 3410: napi¬ 
formis; 3415: variolosa; 3422: pseudosyzygioides; 
3475: cerina; 3491: Dyeriana; 3526: Pearsoniana; 
3573: Dyeriana; 3654: caudata; 3680: Kunstlevi; 
3724: pustulata; 3752: subdecussata; 3782: cerina; 
3966: Duthieana; 3995: variolosa; 4076, 4082: 

chlorantha; 4086, 4094: longiflora; 4132: fastigiata; 
4181: Helferi; 4218: Duthieana; 4220: chlorantha; 
4241: caudata; 4262: leptostemon; 4331: Cumingiana; 
4346: cerasiformis; 4355: densiflora; 4405: longiflova; 
4515: cerasiformis; 4541: garcinifolia; 4580: linocier- 
oidea; 4674: spicata; 4682: densiflora; 4719: 
Burkilliana; 4734: Scortechinii; 4735: Cumingiana; 
4741: inophylla; 4769: subdecussata; 4947: valde¬ 
venosa; 4951: chloroleuca; 5122: valdevenosa; 5163: 
subdecussata; 5208: syzygioides; 5266: setosa ; 
5298: Dyeriana; 5309: Prainiana; 5322: valdeve¬ 
nosa ; 5354: subdecussata; 5389: pseudoformosa; 

5407: fastigiata; 5414, 5433: grata; 5447: setosa; 
5483: cerasiformis; 5512: fastigiata; 5547: qua- 
drata; 5572: pseudomollis; 5595: perakensis; 5601: 
flliformis; 5618: chlorantha; 5641: fastigiata; 5651: 
napiformis; 5721: densiflora; 5780: polita; 5822: 
fastigiata; 5855: densiflora; 5861: flliformis; 5868: 
densiflora; 5869: papillosa; 5904: spicata; 5925: 
flliformis var. clavimyrtus; 5982: Griflithii; 5986: 
microcalyx; 5988: longiflora; 5989: Griffithii; 5990: 
microcalyx; 5994: camptophylla; 6012: oblongifolia; 
6036: variolosa; 6079: inophylla; 6090: Griffithii; 
6114: Hemsleyana; 6149; Curtisii; 6186: Burkilliana; 
6192: Griffithii; 6196: Dyeriana; 6202: setosa; 6208, 
6233: Koordersiana; 6254: pseudoformosa; 6262: 
caudata; 6267: grata; 6268: Duthieana; 6385: 

Koordersiana; 6404: Dyeriana; 6462: cerina; 6555: 
inophylla; 6581: polyantha; 6584: Prainiana; 6600: 
leptostemon; 6601: setosa; 6611: cerina; 6614: 
polyantha; 6627: pseudosubtilis; 6665, 6682: leptoste¬ 
mon; 6708: flliformis var. clavimyrtus; 6743: longi¬ 
flora; 6758: pustulata; 6759: napiformis; 6765: 
chlorantha; 6767: Dyeriana; 6793: setosa; 6822: 
Dyeriana; 6930: polita; 6937: cerina; 6946: 
pseudosubtilis; 6965: rugosa; 6974: garcinif olia; 6997: 
Dyeriana; 7003: valdevenosa; 7055: cerasiformis; 
7065: densiflora; 7216: spicata; 7306: Benjamina; 
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7307: chloroleuca; 7315: polyantha; 7440: claviflora 
var. excavata; 7470, 7511: chlorantha; 7536: pustulata; 
7563: Gageana; 7590: Swettenhamiana; 7669: 

Dyeriana; 7801: Scortechinii; 7811: Dyeriana; 7886: 
tumida; 7907: subdecussata; 7980: linocieroidea; 
8030: subdecussata var. montana: 8094: linocieroidea: 
8099: polyantha; 8102: densiflora; 8118: subdecussata; 
8129: pseudosubtilis; 8200: scalarinervis; 8379: taipin- 
gensis; 8387: pseudomollis; 8409: subdecussata; 8475: 
papillosa; 8481: inophylla; 8535: chlorantha; 8549: 
longiflora; 8609: fastigiata; 8633: polyantha; 8679: 
polita; 8697: Hemsleyana; 8700: microcalyx; 8741: 
Goodenovii; 8755: longiflora; 8848: oblongifolia; 
10042: Griffithii; 10076: Scortechinii; 10086: 

polyantha; 10246: valdcvenosa; 10417: pseudosub¬ 
tilis; 10437: Scortechinii; 10472: fastigiata; 10521: 
castanea; 10648: polyantha; 10677: leptostemon; 
10735: pseudosubtilis; 10752: subdecussata; 10780: 
leptostemon; 10873: valdevenosa; 10883: oblongifolia; 
10940: densiflora; 10995: tumida. 

Kurz— 2933: spicata. 

Lake & Kelsall —4076: claviflora var. montana; 4078: 
polita. 

Maingay (Kew Distribution numbers (“K.D.”) are given, 
as these are quoted in most works in preference to the 
collector’s own numbers. The same K.D. number was 
sometimes given to more than one collection and there¬ 
fore occasionally to more than one species. In such 
cases Maingay’s own numbers are added)—718: 
spicata; 719: Muelleri (Maingay 1410 & 1411) ; 720: 
longiflora; 721: filiformis; 722: syzygioides; 723: 
grandis ( Maingay 1682) ; 723: valdevenosa ( Maingay 
1682a) ; 724: syzygioides (Maingay 1412a & 1412b) ; 
725: palembanica; 727: microcalyx; 728: polyantha; 
729: Ridleyi; 730: grandis (Maingay 1416a & 1416b) ; 
731: microcalyx (Maingay 1235 & 3058) ; 732: grandis; 
733: chlorantha; 736: Scortechinii; 737: papillosa; 
739: pseudocrenulata; 740: subdecussata; 741: Muel¬ 
leri; 742: pachyphylla; 743: virens; 744: attenuata; 
745: conglomerate; 746: oblongifolia; 747: pendens; 
749: subdecussata; 750: claviflora var. Maingayi; 751: 
pustulata; 753: anisosepala (Maingay 1558) ; 753: 
laevicaulis (Maingay 3012); 754: Griffithii; 755: 
tumida; 757: grandis; 758, 760: densiflora; 762: 
valdevenosa; 770: fastigiata. 

Merton— 98: claviflora; 105: pseudosubtilis. 
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Ridley —1: longiflora; 5: javanica; 19: longiflora; 89: 
spicata; 95: grandis; 134: spicata; 161: grandis; 256: 
polyantha; 267: spicata; 282: grandis; 291, 334: 
spicata; 339: polyantha; 348: tetraptera var. pseudo- 
tetraptera; 354: javanica; 360: oblongifolia; 386: 
densiflora; 848: polyantha; 1019: claviflora var. 
leptalea; 1021: rugosa; 1033: grandis; 1109: claviflora 
var. leptalea; 1290: spicata; 1301: oblata; 1469: 
spicata; 1503c, 1505c: oblongifolia; 2054: microcalyx; 
2634: Hemsleyana; 2646: densiflora var. angustifolia; 
2647: salictoides; 2991: caudata; 3086: glauca; 3095: 
scalarinervis; 3101: grata; 3108: glauca var. pseudo- 
glauca; 3298: attenuata var. ophirensis; 3299: jasmini- 
folia; 3524: palembanica; 3531: microcalyx; 3633a: 
oleina; 3706: Ridleyi; 3798: longiflora; 3839: Cumin- 
giana; 3864: Duthieana; 3865: Cumingiana; 3881, 
3899: tumida; 3902: pseudosubtilis; 3983: cerina; 
39835is: cerina var. turbinata; 4196: Muelleri; 4197: 
tetraptera var. pseudotetraptera; 4200: pauper; 4569: 
filiformis; 4570: tumida; 4571: syzygioides; 4572: 
oleina; 4579: tumida; 4580: spicata; 4588: Griffithii; 
4657: pustulata; 4657: palembanica; 4659: pustulata; 
4660: filiformis var. clavimyrtus; 4661: chlorantha; 
4662: subdecussata; 4663: palembanica: 4664: polyan¬ 
tha; 4665: tumida; 4814: subdecussata; 4971: fili¬ 
formis var. clavimyrtus; 4971a: filiformis; 4971b: fili¬ 
formis var. clavimyrtus; 4972, 4972a, 4972b, 4972c: 
palembanica; 4973: pustulata; 4976: spicata; 4976: 
densiflora; 4976a: spicata; 4979: pustulata; 4980: Du¬ 
thieana ; 4981: Griffithii; 4982: Duthieana; 4983, 4984: 
syzygioides; 4985: oleina; 4986: Muelleri; 4988, 4989: 
cerina var. turbinata; 4990: pseudosubtilis; 4991: 
syzygioides; 4992: tumida; 4993: oblongifolia; 4995: 
tumida; 4996, 4997: syzygioides; 4998: longiflora; 
4999: Cumingiana; 5001: oleina; 5073: conglomerata; 
5090: javanica; 5208: polita; 5210: subdecussata var. 
montana; 5344: caudata; 5347: valdevenosa; 5348: 
javanica; 5728: Ridleyi; 5754: longiflora; 5755: 
microcalyx; 5842: papillosa; 5892: tumida; 5920: 
grandis; 5983: spicata; 5985: Muelleri; 5986: syzy¬ 
gioides; 6055: spicata; 6216: tumida; 6232: pseudo- 
crenulata; 6233: Ridleyi; 6234: tumida; 6307, 6308: 
palembanica; 6416: Ridleyi; 6418: Kunstleri; 6419: 
Ridleyi; 6420, 6421: pustulata; 6422: microcalyx; 
6527: cerina var. turbinata; 6540, 6802, 6802a: cerina; 
6803, 6807: polyantha; 6915, 6915a: pauper; 6938: 
tumida; 6970: claviflora var. excavata; 7089: clavi¬ 
flora; 7313: porphyranthera; 7336, 7337: leptostemon; 
7340: tumida; 7385: densiflora; 7951: Griffithii; 7953: 
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syzygioides; 7954: claviflora; 7955: grata; 7956: 
pseudosubtilis; 7957: chlorantha; 8048: pendens; 8104: 
tumida; 8376: auriculata; 8384: claviflora; 8386: 
glauca var. pseudoglauca; 8388: operculata; 8393: 
claviflora; 8400: Duthieana; 8411, 8412: pauper; 8424: 
oleina; 8445: palembanica; 8447: pendens; 8449: 
pauper; 8617: Bernardi; 8944: pauper; 8987: tetrap- 
tera; 9098: pseudosubtilis; 9181: chlorantha; 9213: 
tumida; 9222: chlorantha; 9378, 9378a: oblata; 9456: 
grata; 9486: leucoxylon; 9498: subdecussata; 9520: 
pseudoformosa; 9640: filiformis; 9668: Hoseana; 9845: 
tumida; 9847: pustulata; 9848: Ridleyi; 10059: 
attenuata var. ophirensis; 10131: oblongifolia; 10180, 
10190: chlorantha; 10242: valdevenosa; 10290: grata; 
10308: syzygioides; 10357: Cumingiana; 10366: 

pachyphylla; 10385: spicata; 10387: polyantha; 10389: 
subdecussata; 10395: longiflora; 10410: microcalyx 
var. irregularis; 10453: Cumini; 10720: Muelleri; 
10781: pergamentacea; 10792: Cumingiana; 10799: 
Griffithii; * 10805: polyantha; 10836: conglomerata; 
10919: cerina; 10925, 10938: polyantha; 10947: 
spicata; 11054: attenuata; 11055: avenis; 11094,11100: 
spicata; 11245: claviflora; 11258: papillosa; 11259: 
Duthieana; 11273: pseudoformosa; 11286, 11288: 
longiflora; 11289: palembanica; 11318: syzygioides; 
11324: leptostemon; 11326: polyantha; 11365: tumida; 
11381: polyantha; 11452: javanica; 11455: Cumini; 
11485: chlorantha; 11489: spicata; 11847: oleina; 
11920: chloroleuca; 11950: grata; 11989: Hoseana; 
11992: pauper; 12010: tumida; 12104: Stapfiana; 
12175: pauper; 12195: oleina; 12477: polyantha; 
12482: microcalyx var. irregularis; 12562: Duthieana; 
12669: polyantha; 12783: oblata; 13005: pustulata; 
13019: subdecussata; 13020: tumida; 13219: pauper; 
13252: virens; 13345: tetraptera; 13659: cerasiformis; 
13901: pseudosubtilis var. montana; 14103: densiflora; 
14136: pauper; 14136: pendens; 14137: palembanica; 
14189: Ridleyi; 14628: pergamentacea; 14629: pseudo¬ 
formosa; 14690, 14690a :_densiflora var. angustif olia; 
14691: Hemsleyana; 14729: syzygioides; 15060: 

oblata; 15061: pseudosubtilis; 15062: longiflora; 
15063: polyantha; 15064: claviflora; 15065: claviflora 
var. leptalea; 15089: grandis; 15355: Muelleri; 15373: 
Scortechinii; 15374: cerina var. turbinata; 15401: 
fastigiata; 16402: javanica; 15411: Muelleri; 15448: 
laevicaulis; 15591: caudata; 15599: rugosa var. 
cordata; 15619: valdevenosa; 15773: grata; 15807: 
longiflora; 16015: pahangensis; 16022: clypeolata; 
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16081: viridescens; 16032: tahanensis; 16266: 
tekuensis; 16273: claviflora var. montana; 16274: 
cyrtophylloides; 16275: viridescens; 16306: Wrayi; 
16396: salictoides. 

Eidley’s Collector —2054a: microcalyx; 4973: variolosa; 
5823: chlorantha; 6801: longiflora; 6804: pustulata; 
6805: Eidleyi; 6806: pustulata; 8111: tumida. 

Eidley & Curtis— 7952: chlorantha. 

Eidley & Goodenough —1649: cerina. 

Eubber Eesearch Institute— 22: grandis. 

SCORTECHINI —27 : leptostemon ; 45 : chloroleuca ; 83, 85 : 
tumida; 99, 99a: leptostemon; 103: leucoxylon; 132: 
attenuata; 137: leucoxylon; 149: densiflora; 161: 
chlorantha; 163: Hoseana; 184: napiformis; 185: 
perakensis; 188: Muelleri; 203: nigricans; 205, 205a: 
Dyeriana; 216: ? inophylla; 234, 239: polyantha; 246: 
tumida; 257: Koordersiana; 294: subdecussata var. 
montana; 306: operculata; 313, 315: valdevenosa; 326: 
Bernardi; 336: Stapfiana; 337: myriantha; 349: 
spicata; 392: caudata; 409: oreophila; 444: caudata; 
485: polita; 618: oblongifolia; 649: Scortechinii; 743: 
densiflora; 957: leucoxylon; 1209: polyantha; 1640, 
1643: spicata; 1662: valdevenosa; 1768: fastigiata; 
1884: valdevenosa; 2018: ? atronervia; 2021: virens; 
2066: subdecussata. 

Seimund— 105: grandis; 357: rugosa var. saxitana; 358: 
Wrayi; 446: Hemsleyana; 927: claviflora var. riparia. 

Singapore Field Number (SFN)—809: chlorantha; 830: 
longiflora; 912: grandis; 939: pauper; 940: densiflora; 
1043: ? tiumanensis; 1217: syzygioides; 1408: tumida; 
1425: filiformis; 2467: valdevenosa; 2653: caudata; 
3017: fastigiata; 3042: pendens; 3222: Eidleyi; 3449: 
polyantha; 3783: chlorantha; 4448: syzygioides; 4474: 
spicata; 4481: pauper; 4560: claviflora var. excavata; 
4976: jasminifolia; 5154: oblata; 5172: Duthieana; 
5974: ? Scortechinii; 5982: pustulata; 6418: filiformis; 
7515: claviflora; 7615: Muelleri; 7616: cerina var. 
turbinata; 7777: leptostemon; 7811: valdevenosa; 
7936: pahangensis; 8088: Hemsleyana; 8099: densi¬ 
flora var. angustifolia; 8535: ? palembanica; 8677: 
nitidula; 8685: subdecussata var. montana; 8803: 
Dyeriana; 8870, 8899: oreophila; 9037: leptostemon; 
9107: Cumingiana; 10014: densiflora; 10036: attenu¬ 
ata; 10162: Graeme-Andersoniae; 10168: densiflora 
var. angustifolia; 10722: orites; 10747: subdecussata 
var. montana; 10790: spicata var. tenuiramis; 10820: 
7 jasminifolia; 10879: claviflora var. Maingayi; 11032: 
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Dyeriana; 11211: rugosa var. cordata; 11213: alyxi- 
folia; 11264: cerina var. montana; 11456: goniocalyx; 
11775: jasminifolia; 11828: nigricans; 11866: poly- 
antha; 11993: jasminifolia; 12030: Graeme-Ander- 
soniae; 12685: diospyrifolia; 12759: Duthieana; 

12768: caudata; 12860: Griffithii; 13047: oblata; 
13050: pseudosubtilis; 13121: longiflora; 13151: 

spicata; 13324: Cumini; 14041: Duthieana; 14271: 
polyantha; 14335: inophylla; 14849: attenuata; 14876: 
subdecussata var. montana; 14924: filiformis; 15098: 
grata; 15159: claviflora; 15160: spicata; 15348: grata; 
15544: syzygioides; 16352: rugosa; 16650: inophylla; 
17113: spicata; 18039: nitidula; 18050: tetraptera var. 
pseudotetraptera; 18052: Dyeriana; 18566: pendens; 
18779: Symingtoniana; 19629: densiflora var. angusti- 
folia; 19801: operculata; 19979: pseudoformosa; 
20002: leptostemon; 20005: pauper; 20074: Bemardi; 
20086: Hemsleyana; 20546: salictoides; 20665: pa- 
hangensis; 21068: tecta; 21803: operculata; 21196: 
Muelleri; 21315: papillosa; 21336: pseudosubtilis; 
21401: syzygioides; 21405: Helferi, 21432: chlorantha; 
21438, 21468, 21496: laevicaulis; 21548: oreophila; 
21779, 21881: cerasiformis; 21887: Dyeriana; 22149: 
densiflora var. angustifolia; 22215: Dyeriana; 22355, 
22476: cerasiformis; 22596: Graeme-Andersoniae; 
22605: densiflora var. angustifolia; 23559: attenuata 
var. montana; 23586: Wrayi; 23603: Dyeriana; 23825: 
Muelleri; 23897: cerina var. turbinata; 23908: Ber- 
nardi; 23977: densiflora var. angustifolia; 24110: 
Curtisii; 24114: cerina var. turbinata; 24124: spicata; 
24139: Muelleri; 24448: cerina var. turbinata; 24549: 
Dyeriana; 24596: longiflora; 24635: pendens; 24750: 
Dyeriana; 24812: inophylla; 24929: spicata; 24973: 
Cumingiana; 25756, 25914: densiflora; 25925: densi¬ 
flora var. angustifolia; 25923: oblata; 26042: Muelleri; 
26190: rugosa; 26869: Kunstleri; 27096: pterophorum; 
28073: densiflora; 28078: pachyphylla; 28081: oleina; 
28090: pseudocrenulata; 28144: leptostemon; 28327: 
valdevenosa; 28465: densiflora; 28497, 28522: 

nigricans; 28546: cerina; 98549: palembanica; 28557: 
leucoxylon; 28561: spicata; 28583: pseudosubtilis; 
28622: Curtisii; 28637: longiflora; 28746: pseudo¬ 
subtilis; 28806: pseudoformosa; 28846: Stapfiana; 
28907: ? orites; 28977: castanea; 28978: pauper; 
28979: leptostemon; 29046: attenuata; 29049: cerina; 
29225: virens; 29228: syzygioides; 29249: castanea; 
29301: Kunstleri; 29312: longiflora; 29328: atroner- 
via; 29358: Ridleyi; 29368: conglomerata var. pani- 
culata; 29400: Kiahii; 29487: syzygioides; 29488: 
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Cumini; 29489: syzygioides; 29495: microcalyx var. 
irregularis; 29703: densiflora var. angustifolia; 29727: 
inophylla; 29765: subdecussata; 29769: polita; 29857: 
claviflora; 29935: pseudosubtilis; 29941: subdecussata; 
29966: Muelleri; 29975: palembanica; 29976: Gri- 
ffi.th.ii; 30176: napiformis; 30322: Kunstleri; 30352: 
kemamanensis; 30420: Kunstleri; 30421, 30451: 

pseudosyzygioides; 30456: pseudocrenulata; 30481: ? 
flosculifera; 30492: Kunstleri; 30497: pseudosyzy¬ 
gioides ; 30599: pseudoformosa; 30697: pauper; 30755: 
syzygioides; 30765: pachyphylla; 30900: longiflora; 
30986: quadribracteata; 30995, 30996: microcalyx var. 
irregularis; 31080: Stapfiana; 31236: Cumingiana; 
31256: attenuata var. montana; 31257: Cumingiana; 
31258: pseudosubtilis var. montana; 31259: filiformis 
var. clavimyrtus; 31288: goniocalyx; 31435: valde- 
venosa; 31469: garcinif olia; 31474: valdevenosa; 
31487: tumida; 31512: pseudosubtilis; 31536: Cumini; 
31537: pseudosubtilis; 31575: Helferi; 31651: leu- 
coxylon; 31660: grata; 31670: pseudosubtilis; 31710: 
tekuensis; 31711: Hemsleyana; 31755: pseudoclavi- 
flora; 31782: Dyeriana; 31883: cerina var. montana; 
31925: claviflora var. excavata; 31940: claviflora var. 
Maingayi; 32018: tetraptera var. pseudotetraptera; 
32036: Kiahii; 32096: pseudosubtilis; 32132: napi¬ 
formis; 32152: Ngadimaniana; 32217: spicata var. 
tenuiramis; 32219: Pearsoniana; 32220: palembanica; 
32232: glauca var. pseudoglauca; 32254: oleina; 32328: 
papillosa; 32369: valdevenosa; 32392: polyantha; 
32409: grata; 32413: polyantha var. sessilis; 32444: 
Muelleri; 32484: chlorantha; 32492: valdevenosa; 
32529: pauper; 32595: attenuata var. montana; 32666: 
Curtisii var. Holttumii; 32712: filiformis var. clavi¬ 
myrtus ; 32734: pseudosubtilis var. montana; 32742: 
pachyphylla; 32794: palembanica; 32829: Dyeriana; 
32950: ? napifonnis; 33151: valdevenosa; 33160: 
caudata; 33202: pahangensis var. Fraseri; 33207: 
polita; 33208: cerian var. montana; 33265: syzy¬ 
gioides; 33425: pseudosubtilis; 33427, 33439: pachy¬ 
phylla; 33563: glauca; 33590: nemestrina; 33661: 
Scortechinii var. cuneata; 33750: ? Symingtoniana; 
33894: densiflora; 33903: ? nigricans; 33914: claviflora 
var. montana; 34068: setosa; 34075: attenuata; 34137: 
spicata; 34138, 34451: oblata; 34467: chlorantha; 
34475: oblata; 34481: perakensis; 34545: palembanica; 
34605: rugosa; 34680: attenuata; 34707: ? tumida; 
34774: subdecussata; 34775: linocieroidea; 34777: 
attenuata; 34778, 34779: rugosa; 34780: glauca; 
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34781: cerina; 34786: filiformis; 34787: Duthieana; 
34788: cerina; 34789: glauca; 34797: palembanica; 
34924: longiflora; 34927: pseudosubtilis; 34937: lep- 
tostemon; 34954: glauca; 34958: attenuata; 34980: 
subdecussata; 34982: linocieroidea; 34986: chlorantha; 
34988: nigricans; 34994: leptostemon; 35038: cerasi- 
formis; 35056: pergamentacea; 35079: leptostemon; 
35080: polyantha; 35183: siamensis; 35207: diospyri- 
folia; 35258: fastigiata; 35264: siamensis; 35266: 
longiflora; 35321: Helferi; 35347: chlorantha; 35357: 
rhamphiphylla; 35431: Millsii; 35759: chlorantha; 
35761, 35776, 35777: pseudosubtilis; 35798: rugosa; 
35876: oblata; 35888: chlorantha; 35915: ? napi- 
formis; 35917: chlorantha; 35924, 35925: densiflora; 
35928: pseudosubtilis; 35929, 35930: rugosa; 35932: 
Duthieana; 35933: rugosa; 35934: pseudosubtilis; 
35936: densiflora; 35941, 35945, 35946: glauca; 35977: 
tumida; 36009: spicata; 36098: Kunstleri: 36115: 
attenuata; 36116: linocieroidea; 36128: nigricans; 
36129: Ngadimaniana; 36133: flosculifera; 36171: 
Cumingiana; 36180: glauca; 36182: palembanica; 
36190: rugosa; 36192: filiformis; 36200: rugosa; 
36257: claviflora; 36258: longiflora; 36265: Cumingi¬ 
ana; 36275: tumida; 36279: pustulata; 36281: napi- 
formis; 36291, 36293: virens; 36348: oblata; 36349: 
operculata; 36354: cerina; 36358: longiflora; 36381: 
attenuata; 36385: subdecussata; 36399: Ridleyi; 36403, 
36404, 36409, 36412: rugosa; 36423: palembanica; 
36429, 36436: pseudosubtilis; 36440: attenuata; 36448: 
Ridleyi; 36452: pseudosubtilis; 36530: microcalyx var. 
irregularis; 36531: nigricans; 36639: cerina; 36668: 
Kiahii var. angustifolia; 36754 :Brantiana; 36790: 
cerina; 36805: oblata; 36824: Cumingiana; 36836: 
subdecussata; 36882: valdevenosa; 36920: Kunstleri; 
36921: Kiahii var. angustifolia; 36956: Brantiana; 
36959: oleina; 37012: Ngadimaniana; 37015: nigri¬ 
cans; 37018, 37019: Ridleyi; 37020: Ngadimaniana; 
37086: ? tumida; 37096: Dyeriana; 37227: tumida; 
37252: nemestrina; 37259: papillosa; 37368: oreophila; 
37384: grandis; 37396: nemestrina; 37451, 37677: 
Helferi; 37725: Kunstleri; 37727: Cumingiana. 

Teruya —3021: spicata. 

Teysmann— 3307: tetraptera; 3603: puneticulata. 
Thomson— 25: spicata. 

THWAITES—160: calophyllifolia. 

Walker —34: spicata; 38: Muelleri; 98,150: palembanica. 
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Wallich— 3870: filiformis; 3567: cerasiformis; 3569: 
oblata; 3571: oleina; 3572, 3572b, 3573, 3574, 3575: 
claviflora; 3576: pseudosubtilis; 3578: filiformis; 3579: 
leucoxylon; 3580: filiformis; 3583: cerina; 3584: 
tumida; 3585: Muelleri; 3587: valdevenosa; 3588: 
Cumingiana; 3589: subdecussata; 3593: syzygioides; 
3594: avenis; 3600: inophylla; 3600d: laevicaulis; 
3618: palembanica; 3626: polita. 

Woodford— 6417: longiflora. 

Wray —194: Curtisii var. minor; 216: Stapfiana; 217: 
subdecussata var. montana; 415: ? palembanica; 472: 
caudata; 479: plumbea; 544: densiflora; 544: densiflora 
var. augustifolia; 818: spicata; 966: cerasiformis; 
1075: rugosa; 1125: cerina var. montana; 1127: cerasi¬ 
formis; 1176: caudata; 1192: filiformis var. clavi- 
myrtus; 1377: inophylla; 1403: tumida; 1504: Wrayi; 
1514: caudata; 1582, 1619: Stapfiana; 1781: leptoste¬ 
mon; 1803: Hemsleyana; 1809: pseudoformosa; 1898: 
linocieroidea; 1938: cerasiformis; 1954: ? Burkilliana; 
1973: longiflora; 2094: Dyeriana; 2097, 2118: subhori- 
zontalis; 2209: valdevenosa; 2221: nigricans; 2241: 
longiflora; 2347: cerasiformis; 2372: pseudomollis; 
2423: leptostemon; 2554: inophylla; 2587: polyantha; 
2595: linocieroidea; 2609: leptostemon; 2632: Ben- 
jamina; 2655: inophylla; 2703: taipingensis; 2704: 
setosa; 2713: Griffithii; 2725: operculata; 2734: 
inophylla; 2785: Burkilliana; 2797: Benjamina; 2822: 
polita; 2824: caudata; 2842: valdevenosa; 2878: 
polyantha; 2917: chloroleuca; 2928: leptostemon; 2952: 
Hoseana; 2958: polyantha; 2968: Curtisii; 3016: 
Muelleri; 3066: napiformis; 3070: Burkilliana; 3102: 
Curtisii; 3130a: polyantha; 3134: leptostemon; 3199: 
cerasiformis; 3204: Benjamina; 3208: caudata; 3248: 
leptostemon; 3262: filiformis; 3403: Griffithii; 3465: 
fastigiata; 3537: pendens; 3581: pseudoformosa; 3656: 
Griffithii; 3688: pseudoformosa; 3844: subdecussata 
var. montana; 3859: Wrayi; 3907, 3908, 3914: ? 
palembanica; .3972: cerina; 3990: Prainiana; 4114, 
4115: nitidula; 4144, 4150, 4154: inasensis. 

Wray & Robinson —5338: viridescens; 5454: pahangensis. 
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INDEX 


Sew varieties new nam?-, nev combination- in bold-faced t\ p -. n\ la¬ 
in italics . 


Acmena: 

acuminatlssima (Bl.) Merr. & Perry, 
10, 260. 

Calyptranthus: 

caryophyllifolia Bl.. 154, 156. 
caryophyllifolia Willd., 154. 
fastigiata Bl., 190. 
floribunda Bl., 190, 191. 
pyrifolia Bl., 161. 

Caryophvllus: 

antisepticus Bl., 234. 
aromatica L., 270. 
fastigiatus Bl., 190. 
floribundus Bl., 190. 

Clavimyrtus: 
glabrata BL, 147, 14S. 
virens Bl., 249, 251. 

Cleiatocalyx: 

operculata (Roxb.) Merr. & Perrv, 
264. 


Deeaspermum: 

montanum Ridl., 270. 


Eugenia: 

acmninatis&ima Berg.. 260. 
acuminatisoima Kuiz., 260. 

var. paroa Merr.. 150. 
acuminatissima Miq., 260. 
alata RUL, 18* 
albidiramca Merr., 209. 210. 
alyxifolia Ridl., 215. 
aniaosepala Duthie, 114, 115. 
apiculata DC., 2. 3, 272. 
aquea Bunn, f., 2, 53, 75. 
aromatica Kimtze, 7, 270. 
attenuata (Miq.) Koord. & Valet., 
7, 174, 238, 241, 246, 248, 252. 
var. montana var. nov.. 242. 
var. ophirensis var. nov.. 241. 
atronervia Henderson, 91. 
auriculata Ridl., 54. 
avenis (Miq.) comb, nov., 171, 172, 
balsa mea Ridl., 211. 
balsamea Wight, 211. 
bankensis (Hassk.) Backer, 227. 
Benjamina King, 152, 154. 

Bemardi King, 138. 142. 
bomeensis Miq., 204. 
bracteata Roxb., 3, 272. 


bracteolata Wight, 190, 191. 
Brantiana Henderson, 145. 
brevistylis C. B. Rob., 237. 
brunneoramea Men*., 197, 

Burkilliana King. 116, lib. 

var. garcinifolioidesvar. nov., lib. 
camptophylla Henderson, 140. 
carissoides Muell., 272. 
caryophyllnta Tliuub., 27o. 
eastanea Men*., 156. 
cauda t a King, 148, 150. 241. 
cauliflora Berg., 4s. 
eauliflora DC., 48. 
cauliflora Miq., 4*. 
cauliflora Ridl.. 4S. 
cerasiformis (BL) DC., 196, 19s. 
cerina Henderson. 7, 168, 170. 172. 
var. montana var. nov., 171. 
var. turbinata var. nov.. 17o. 
chlorantha Duthie, 107, lUb. 
chloroleuca King, 189. 
ciliari8 Ridl., 270. 
cinerea Kurz, 202, 204. 
cinerea Ridl., 202. 

Clarkeana King, 126, 12S. 
clavata (Korth.) Merr.. 252. 
claviflora Roxb,, 7, 8, 10, 14, 252, 
255, 262. 

var. exeavata King, 257. 
var. glandulosa Kins. 257. 
var. leptalea (Craib) var. nov., 
255. 

var. leptantha King. 255. 
var. Maingayi King. 257, 2H0. 
var. montana var. nov., 260. 
var. riparia var. nov., 257. 
clavimyrtus Koord. & Valet., 147.14S 
var. minor Koord. & Valet.. 145. 
clypeolata Ridl., 227. 
colorata Duthie, 95. 
confertiflun Koord. & Valet.. 19<L 
191. 

conglomerata Duthie, 7, 198. 

var. paniculata var. nov.. 201, 
corallina Merr., 174. 
cordata Laws., 272. 
cordifoliata Ridl., 95, 124. 
corrugata King. 126, 128. 
costaricensis Berg.. 272. 
crenulato Duthie, 216. 
crenulata Willd.. 216. 

Cumingiana Vidal, 10, 14, 260, 202. 
Cumini (L.) Druee, 182. 
euprea Koord. & Valet.. 234. 
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Eugenia: 

Curtisii King, 174 , 170. 
var. Holttumii (Ridl.) var. nov., 

176 , 178. 

var. minor King, 176 , 178. 
cyanocarpa Muell., 272. 
cymosa Lamk., 164, 155, 156. 
cymosa Wight, 154. 

var. concinna King, 156. 
cyrtophylloides llidl., 167. 
* k densiflora Bl.”, 78. 
densiflora (Bl.) Miq., 73,78, 133, 138. 

var. angustifolia Ridl., 79 , 82, 93. 
diospyrifolia Duthie, 67, 70, 71. 

var. lanceolata (Korth.) Craib, 09. 
diospyrifolia Wall., 67. 
dolichophylla Kiaersk., 50. 
dolichophylla Koord. & Valet., 50. 
wk doligophylld ” Koord. & Valet., 50. 
Dombeyana DC., 272. 

Duthieana King, 118 , 121. 

Dyeriana King, 92, 126 , 128, 130. 

var. oblonga Bang, 126. 

Ehneri Merr., 190, 191. 
euneura Craib, 197. 

Evansii Ridl., 197. 
rxpansa Duthie, 196. 
fastigiata (Bl.) Koord. & Valet., 190 , 
191. 

filiformis Duthie, 145, 147, 251, 262. 
var. clavimyrtus (Koord. & Valet.) 

var. nov., 147. 
var. parvifolia Craib, 148. 
filiformis Macfady., 148. 
flosculifera Henderson, 7, 237 . 
formosa King, 69. 
formosa Koord. & Valet., 70. 
formosa Wall., 69. 

Foxworthyi Elmer, 79. 

Foxworthyi Ridl., 79. 

Foxworthiana Ridl., 79. 

Fraseri Ridl., 253. 
fusiformis Duthie. 249. 
fusticulifera Ridl., 246, 248, 249. 
Gageana King, 133. 
garcinifolia King, 83, 118. 
glabrata Berg., 147. 
glabrata DC., 147. 
glauca King, 112. 

var. pseudoglauca King, 113. 
glaucicalyx Merr., 233, 234. 
Qoodenovii King, 244. 

Goodenovii King, emend., 172. 
goniocalyx Ridl., 165. 

Graeme-Andersoniae Ridl., 111. 
grandis Wight, 2, 87 , 270. 
grandis var. lepidocarpa Kurz, 80. 
grata Wight, 233, 234. 

Griffiths King, 115, 120 , 121, 123. 
Haniffii Henderson, 139. 

Helferi Duthie, 108, 109 . 
Hemsleyaaa King, 92,129 , 130, 132. 


Holttumii Ridl., 176. 

Hoseann King, 103. 

Hullettiana King, 107, 108. 
inasensis King, 100 , 102. 
incarnate Elm., 168, 169, 170. 
inophylla (DC.) Roxb., 138, 141 . 
142, 144, 145. ’ 

var. Kemcndi (King) Ridl., 142. 
iireguhtus Craib, 207. 
janibolana Lamk., 182. 
jamboloides Koord. & Valet., 196,198 
Jambos Linn., 61, 62 . 
jasmmifolia Ridl., 223 , 225, 226. 
javaiiica Lamk., 2, 74 , 
javensis Koord. & Valet., 197, 198. 
johorensis Ridl., 73 , 244. 
johorensis Ridl., 244. 
jugalis Ridl., 61. 

Junghuhniana Miq., 211. 
kemamanensis Henderson, 93. 
Kiahii Henderson, 115. 

var. angustifolia var. nov., 116. 
kinabaluensis Stapf, 230. 

Klossii Ridl., 179. 

Koordersiana King, 212 , 214. 
Kunstlen King, 209 , 211. 
laevicaulis Duthie, 115, 138 . 
lanceolata Lamk., 255. 
laxiflora Koord. & Valet., 197. 
laxiuscuZa Ridl., 136, 137, 138. 
lepidocarpa Kurz, 85. 
leptalea Craib, 255. 
leptantha Benth., 255. 
leptantha Wight, 255. 
leptogyna C. B. Rob., 249 
leptostemon (Korth.) Miq., 201. 
leueoxylon (Korth.) Miq., 235. 
limnoea Ridl., 136, 137, 138. 

var. gracihor Craib, 136. 
lineata DC., 159. 
lineata Duthie, 159, 198. 
linocieroidea King, 163 , 166. 
longicalyx Ridl., 159. 
longicauda Ridl., 232. 
longiflora (Presl) F. Vill„ 159 , 161, 
165, 198. 

Luehmanni Muell., 273. 

Ma ingayi Duthie, 257. 
malaccensis Linn., 2, 4, 46 , 75. 
malayana Gagnep., 50. 
marivelesensis Merr., 159. 

Michelii Lamk., 3, 7, 273. 
microcalyx Comer, 207. 
microcalyx Duthie, 204, 205 . 
var. irregularis (Craib) var. nov., 
204, 207 . 

var. obovaia King, 205. 

Millsii Henderson, 92. 

Miquelii Elm., 159. 
moUis King, 75. 
mollis Willd., 75. 
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Eugenia: 

Motleyi Ridl., 244. 

Muelleri Miq., 3, 186, 187 . 
myriantha King, 209. 
myrtifolia Cambess., 150. 
mvrtifolia non Roxb.. 3. 
myrtifolia Roxb., 150, 151. 
myrtifolia Salisb., 150. 
myrtifolia Sims, 150. 
napiformis Koord. & Valet., 241, 
247, 248, 249. 
nemestrina Henderson, 192. 
nemoricola. Ridl., 67. 

Kgadunaniana Henderson, 108. 
nigricans King, 194. 
nitidn Duthie, 211. 
nitidis8ima Merr., 232. 
nitidula Ridl., 226, 230. 
oblata Roxb., 136, 137, 138, 139, 
140, 141, 142, 179. 
oblongifolia Duthie, 138, 184. 
var. parvifolia King, 184. 
var. robusta King, 13S, 141, 142, 
184. 

oleina Wight, 150, 194. 
operculata Roxb., 10, 264. 
oreophila Ridl., 61. 
orites Ridl., 214. 
pachyphylla Kurz, 90. 
pahangensis Ridl., 101, 102. 

var. Fraseri var. nov., 101, 102. 
palembanica (Miq.) Merr., 85, 270. 
pallidula Ridl., 192. 
papillosa Duthie, 77. 
parva C. B. Rob., 150,151. 
pauper Ridl., 178. 

Pearsoniana King, 134, 136. 
penangiana Duthie, 238. 241. 
pendens Duthie, 71, 180. 
perakenbis Ki.*cr, 51, 55, 57. 
pergamentacea King, 92, 130. 
perpioicticulata Merr., 188, 189. 
plumbea King, 63, 66. 
polita King, 221, 225, 226. 
polyantha Wight, 7, 211. 

var. sessilis var. nov., 212. 
porphyranthera Ridl., 59, 66. 
praestigiosa Henderson, 158. 
Prainiana King, 133, 136. 

var. Pearsoniana (King) Ridl., 134. 
pseudoclaviflora Henderson, 252. 
pseudocrsnulata nom. nov., 216. 
pseudoformosa King, 67, 69, 70, 71. 
pseudoglauca Ridl., 113. 
pseudoitiollis nom. nov., 75. 
pseudosubtilis King, 146, 202, .04, 
205, 209. 

var. montana var. nov., 205. 
var. platyphylla King, 202, 204, 
205. 

var. subacuminata King, 202, 
203. 


pseudosyz vgioides Henderson, 157, 
158. 

pseudotetraptera King, 220. 
puncticulata Miq., 169. 
punctulata F. M. Bailey, 16s, 169. 
punctulata King, 168. 169. 
pustulata Duthie, 188, 211. 
pyrifolia Desv., 161. 
pyrifolia (Bl.) Duthie. 161. 
quadrat a King, 55. 
quadribracteata Henderson, 166. 
rhamphiphylla Craib, 241, 242, 248, 
262. 

rhododendrifolia Miq., 232. 

forma longifolia Miq., 252. 
rhomboidea Ridl., 80. 

Ridleyi King, 123, 125. 
rigida DC., 244. 

Pobinsoniana Ridl., 197. 

Rost adonis Ridl., 65. 
rotata Craib, 201. 
rubricaulis (Miq.) Duthie, 159. 
rugosa (Korth.) Merr., 159, 174, 241, 
244, 246, 248. 249. 
var. cordaia var. nov., 246. 
var. saxitana (Ridl.) var. nov., 
246. 

ruminata Koord. & Valet., 253, 255. 
salietoides Ridl., 82. 
saligna C. B. Rob., 261. 
saxitana Ridl., 246. 
sealarinems King, 57. 
scoparia Duthie, 171, 172. 
Scortechinii King, 66 , 69, 71. 
var. Cuneata var. nov., 67, 70, 71. 
var. parvifolia King, 66. 
selangorensis Ridl., 84, S5. 
setosa King, 176. 
siamensis Craib, 59. 

8imuhu\8 King, 142, 159. 
sinubanensis Elm., 150, 151. 
spicata Lamk, 230. 231, 232. 233, 234 
var. tenuiramis (Miq.) var. nov., 
230, 232. 

spissifolia Ridl., 235. 

Stapfiana King, 22b. 
subdecussata Duthie, 2, 95, 97, 101. 
var. colorata King, 95. 
var. montana King, 97. 
.subliorizontalis King, 124. 
subracemosa Merr., 201. 
subrufa King, 120. 

var. robusta King, 120. 
supra-axillaris Spring, 73. 
Swettenhamiana King, 95. 
Swettenhamiana King, emend., 124. 
Symingtoniana Henderson, 267, 270. 
syzygioides (Miq.) comb. nov.. 154, 
157, 158. 

tahanensis Ridl.. 102. 
taipingensis Henderson, 193. 
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Eugenia: 

tecta King, 223, 225, 226. 
tekuensis nom. nov., 48, 51. 
teretiflora Koord. & Valet., 255. 
tetrahaedra Duthie, 270. 
tetraptera (Miq.) comb. nov.. 218, 
225, 226. 

var. pseudotetraptera (King) var. 
nov., 220 , 221. 

Teysmannii (Miq.) Koord. & Valet., 
159. 

Thumra Roxb., 123. 

var. penangiana King, 121. 
tiumanensis Ridl., 70, 71. 
trunciflora Berg., 49. 
trunciflora G. Don, 48. 
trunciflora Rich., 48. 
trunciflora Ridl., 48. 
tumida Duthie, 161, 163. 
uniflora L., 2. 
urceolata Cordem., 201. 
urceolcUa King, 201. 
valdevenosa Duthie, 180. 
Valetoniana King, 120. 
variolosa King, 105. 
vcnuloea Duthie, 186. 

var. macrothyraa King, 186. 
verecunda Duthie, 235. 

var. major Ridl., 235. 
virens (Bl.) Koord. & Valet.. 73, 249. 
virideseens Ridl., 97. 
viridifolia Elm., 253. 

Watsoniana Henderson, 268. 
Wightiana Wight, 255. 

Wrayi King, 98. 
zeylanica Wight, 231. 
zeylanica Willd., 231. 

Zippeliana Koord. & Valet., 197,198. 


Jambosa: 

attenuata Miq., 238. 
borneensis Miq., 252. 
cerasiformis Hassk.. 198. 
cfavata Korth., 252. 
confusa Bl., 50. 
densiflora DC., 78. 
glabrata DC., 147. 
insignis Bl., 50. 

Korthalsii Bl., 50. 
lanceolata Korth., 50. 
leptostemon Korth., 201. 
Jineata DC., 159. 
punctieulata Miq., 169. 
^punctulata” Miq., 169. 
rubricaulis Miq., 159. 
saligna Miq., 261, 262. 
syzygioides Miq., 154, 156. 
tenuiramis Miq.. 232. 
tetrahaedra Miq., 270. 


tetraptera Miq., 218, 220. 
Teysmannii Miq., 159. 
urceolata Korth., 201. 


Ke\ to Species, 18. 


Myrtus: 

acuminatissima Bl., 260. 
caudata Wall., 149. 
cerasiformis Bl., 196, 198. 
Cuniini Linn., 182. 
densiflora Bl., 78. 
glabrata Bl., 147. 
lineata Bl., 139. 
lineata S»v., 139. 
^unarangensis Bl., 74. 
zeylanica Linn., 231. 


tfyzygium: 

albidirameum (Merr.) Merr. & Perry, 
209. 

antisepticum (Bl.) Merr. & Perry, 
234. 

apodum Miq., 97. 
aqueum (Burm. f.) Alston, 53. 
aUenuatwm (Miq.) Merr. & Perry, 238 
avene Miq., 171, 172. 
bankense (Hassk.) Merr. & Perry, 
227. 

campanulatum Korth., 152. 
castaneum (Merr.) Merr. & Perry, 156. 
cercisiforme (Bl.) Merr. & Perry, 196. 
rkloranthum (Duthie) Merr. & Perry, 
107. 

clavatum (Korth.) Merr. & Perry, 252. 
(laviflonim (Roxb.) Cowan & Cowan, 
252. 

concinnum Wall., 156. 
oonfertum (Korth.) Merr. & Perry, 
214. 

Cumini (L.) Skeels, 182. 

Curtmi (King) Merr. & Perry, 174. 
euneuron Miq., 197,198. 
fastigiaium (Bl.) Merr. & Perry, 190. 
filiforme Wall., 145. 

Jpoonaorihianum (Ridl.) Merr. & 
Perry, 79. 

fusiforme (Duthie) Merr. & Perry, 
249. 

fusticuMferum (Ridl.) Merr. & Perry, 
246. 

garcinifolium (King) Merr. & Perry, 
83. 

grande (Wight) Walp., 87. 

Oriffithii (Duthie) Merr. & Perry, 120 
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byzygium: 

‘ Hoseanmi (King) Merr. & Perry, 103. 
incamatum Merr. & Perry, 168. 
inophyllum DC., 141. 
irregulars (Craib) Merr. & Perry, -07. 
Jambos (L.) Alston, 62. 
jnvanicum Miq., 196. 
leptanthum (Wight) Niedenz., 235. 
leptostemon (Korth.) Merr. & Perry, 
201 . 

leucoxylon Korth., 235, 237. 
Iwratum (DC.) Merr. & Perry, 159. 
longiflorum Presl, 159, 161. 
malaccente (L.) Merr. & Perry, 46. 
minutiflorum Miq., 202. 

Muetteri Miq., 186. 
myrtifolium (Roxb.) DC., 150. 
napiforme (K. & V.) Merr. & Perry, 
247. 

nigricans (King) Merr. <fc Perry, 194. 
mgropunctatum Merr. & Perry, 172. 
oblatum Wall., 136. 
oleinum Wall., 151. 
operculatum (Roxb.) Niedenz., 264. 
pachyphyllum (Kurz) Merr. & Perry, 
90. 

palembanicum Miq., 85. 
papillosum (Duthie) Merr. & Perry, 
77. 


perpuncUculatum (Merr.) Merr. & 
Perry, 188. 

polyanthum (Wight) Walp., 211. 
pseudoformosum (King) Merr/ & 
Perry, 69. 

pterophorum Merr. & Perry, 221. 
punctulatum Wall., 169. 
pycnanthum Merr. & Perry, 78. 
pyrifolium (Bl.) DC., 161. 
racemosum (Bl.) DC., 196. 
rhamphiphyllum (Craib) C.E.C. 

Fischer, 242. 
rigidurn Wall., 174, 244. 
rugosum Korth., 244. 
samarangense (Bl.) Merr. & Perry, 74. 
scoparium Wall., 171. 
subdecussatum Wall., 95, 97. 
syzygioides (Miq.) Merr. & Perry, 154. 
urceolatum (Korth.) Merr. & Perrv, 
129, 130. * 

valdevenosum (Duthie) Merr. & Perry, 
180. 

venvlosum Wall., 186. 
verecundum Wall., 235. 
viridifolium (Elmer) Merr. & Perry, 
253. 

zeylanicum (L.) DC., 231. 
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GREGARIOUS FLOWERING OF THE TERRESTRIAL 
ORCHID BROMHEADIA FINLAYSONIANA 

By R. E. Holttum 

It is well known that certain epiphytic orchids flower 
gregariously. Several authors have made detailed observa¬ 
tions of the behaviour of the species Dendrobium 
crvMenatum, which is one of the commonest orchids in 
Malaya, occurring on nearly every old tree and producing a 
beautiful but short-lived display of fragrant white flowers 
several times during the year. Other less common species 
of Dendrobium behave similarly. The flower buds of these 
plants develop underneath their protecting bracts to a stage 
at which all parts are formed, and then rest, sometimes for 
some weeks, before entering upon their final period of 
growth, which ends in flowering after a definite number of 
days. The stimulus which causes the buds to resume 
growth appears to be an unusually prolonged cool period, 
of a temperature comparable to that of normal night 
temperature. The literature concerned is fully cited by 
Kerling (1941). 

Other orchids besides Dendvobiums behave in this way 
(and indeed the phenomenon is not confined to orchids, as 
the behaviour of Zephyranthes, investigated by Kerling, is 
essentially similar). The species Bromheadia alticola, 
belonging to a rather isolated and peculiar genus of 
Western Malaysia, has an elongating inflorescence of 
conspicuous 2-ranked bracts, which thus appears very 
different from that of Dendrobium ciumenatum, but its 
flower-buds rest in a similar manner and respond to cool 
temperature in the same way, opening their flowers a day 
before D. crmnenatum. There is a very common terrestrial 
species of Bromheadia which has indications of a gregarious 
flowering, but its behaviour is so different from that of the 
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other orchids already mentioned that 1 was doubtful if it 
could be a response to the same kind of stimulus. The 
results of my investigations of this terrestrial Bromheadia 
are here reported, and they are interesting as indicating a 
behaviour mid-way between uninhibited flowering and the 
peculiar condition of Dendrobivm crumenatum. 

Bromheadia finlaysoniana is very common in the 
scrubby vegetation which develops in Singapore on land 
that has been cleared and abandoned. It growls in associa¬ 
tion with Gleichenia, Nepenthes, Gahnia tristis, Melastoma, 
Worrnia suffruticosa etc. The soil is often a hard compacted 
clay and it takes a considerable time for a vegetation of trees 
to develop. The plants of the long-persistent scrub are 
exposed to full sun, and most of them have tough leaves. 
The roots of the Bromheadia are close to the surface of the 
soil, so that they must soon feel the effect of dry weather, 
though they are protected by the shade of the other plants 
around them. A week without rain in Singapore is a dry 
period; two weeks is very dry; three weeks very rare. A 
few days without rain under the tropic sun are a strain on 
most plants which have not a deep soil to supply their roots 
with water. 

Plants of Bromheadia finlaysoniana have erect leafy 
stems two or three feet high, with a terminal inflorescence. 
The floral bracts alternate in close succession, and the 
inflorescence continues to elongate for several months; its 
tip commonly bears three flower buds at different stages of 
development (Fig. 1). Each bud takes 20-80 days to 
flowering from the time when it is first visible beyond its 
bract; the interval between the times of opening of 
successive buds varies considerably. Each flower lasts one 
day only. 

If the inflorescences and their buds on all the plants 
continued to grow at a uniform rate, one would expect a 
random flowering, with no great differences in the number 
of flowers to be seen on different days. But when we grew 
a number of Bromheadia plants together in one bed at the 
Botanic Gardens, we found that at irregular intervals of 
about 6-12 days there were a considerable number of flowers 
open together (the number varying much on different 
occasions) with few flowers on other days. It seemed that 
there was some influence at work causing gregarious 
flowering of an irregular nature, even though all buds 
appeared to be developing continuously. In order to under¬ 
stand the matter better, I measured the lengths of buds on 
selected inflorescences daily over a period of several months. 
I did this in 1940, the plants measured being grown in pots 
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Fig. 1. On left, one complete stem of B. finlaysomana, 
X V± • On right, inflorescence with 3 flower- 
buds at diffeient stages (X 2) and an open 
flower (X !)• 
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and watered daily (except as noted below) and again in 1948 
on some plants growing in a bed and receiving no water 
except rain. 

In 1940 I measured 32 buds from their earliest visible 
stage to flowering, on five inflorescences (a few other buds 
fell prematurely). The time of development varied from 
20 to 30 days, the mean time for buds on separate inflores¬ 
cences varying from 24.5 to 25.5 days. The measurements 
were made to the nearest half millimetre, and included the 
total length of the bud with its ovary and short pedicel. 
Each bud showed an accelerated rate of growth, with a 
maximum on the last day, in which the increase in length 
was usually more than a centimetre. The measurements of 
1948 gave similar results. In all, seventy-one flowers were 
measured over their complete development, on six inflores¬ 
cences. The extreme periods of development were 19 and 
34 days, the mean was 24 days. 

When measurements of length of individual buds were 
plotted graphically, it was seen that some of them formed 
an even curve, showing a steady acceleration, while others 
showed retardation in part of the curve. The retardation 
usually occurred at lengths of 13 to 20 mm., and sooner or 
later gave way to normal accelerated growth for the six days 
prior to opening of the flower. It is thus evident that if 
several buds with retarded growth resumed normal 
accelerated growth at the same time, they might all flower 
simultaneously. In this way, buds which started to grow 
on different days might flower together (fig. 2). There can 
be no doubt that such retardation and subsequent resumption 
of normal growth is the cause of the gregarious flowering. 

Two questions now arise. What causes the retardation 
of normal accelerated growth ? And what causes the 
resumption of such growth after retardation? 

My observations lead to the conclusion that there is not 
one single cause of retardation, and there is need of much 
further investigation before the matter can be fully under¬ 
stood. The following facts have a bearing on the matter. 

In 1940, a potted plant under observation had its roots 
much exposed, owing to wash from heavy rain. I thought 
to help the plant by adding a little burnt earth (the usual 
potting soil) to cover the exposed roots, but this had a 
contrary effect. The plant (which had only one inflores¬ 
cence) responded in a remai'kable way. A flower-bud, 
which had attained 15 mm. in length and was developing 
normally, ceased growth on the day after the extra earth 
was added, and made no further growth, persisting 22 days 
before falling. A smaller bud, 5 mm. long, ceased growth 
and fell after only one day. This is clear evidence of a 
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Tig 2 Graphs shoeing growth of six flower-buds to the day before 
flowering The left-hand group flowered on 17th February, the 
right-hand group on 28th February Letters refer to the 
inflorescences on which the buds were borne, the first and 
last of the six buds were both on inflorescence A 
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close association between root activity and flower-bud 
development. The roots were evidently injured in some 
way by the added earth; whether merely by depriving them 
of necessary exposure to the air, or by some directly harmful 
chemical effeo. 

Another pot was moved to a place where it was 
sheltered from rain (in good bright light, but not direct 
sunlight) and watering was stopped for 14 days. At the 
time watering ceased, 9 buds were developing. Of these, 
the four largest (one on each inflorescence) all flowered 
noimally 2-7 days later. Two others, which were 5.0 and 
5.5 mm. long when watering was stopped, grew to full 
development bat failed to open; their final accelerated phase 
was less steep than normal, and their final size about two- 
thirds normal. A bud 4 mm. long grew about normally to 
IS mm., and then grew less than another millimetre in five 
days, after which watering was resumed and noi mal 
accelerated growth to flowering occurred. A bud only 1.5 
mm. long grew normally to 4 mm., remained at about this 
length for five days, and then resumed normal growth when 
watering was started again. There is no doubt that lack of 
water can cause retardation of growth, but also that 
accelerated growth (though of reduced amount) can occur 
even if water is seriously deficient. 

In 1948 the plants were in a close group in the open 
ground, and were not watered. The month of February, 
1948 was very wet throughout. Yet a number of buds 
showed retarded growth. It is well kqown that orchid 
plants resent unduly wet conditions (which prevent normal 
aeration of the roots) and I can only suppose that undue 
wet causes upset of normal root functions with consequent 
effect on flower buds. But this matter needs more experi¬ 
mental investigation. Retardation at later periods occurred 
in dry weather, but not always. The effect of drought on 
the root is not to be measured merely in terms of lainfall 
or its lack; it depends on many other factors, such as wind, 
atmospheric humidity, and duration of bright sunlight, and 
is difficult to assess. 

Our other question seems to have a more definite 
answer. I have found that on every occasion when a 
considerable number of flowers were open on the same day 
(12 flowers oi more, on about SO inflorescences) the seventh 
day previous was decidedly cooler than average as judged 
by a thermograph record. I have not made any definite 
measurements of these records. Something more is needed 
than a comparison of maximum temperature, which may be 
of short duration. There was sometimes a sudden cooling 
due to a storm, such as that mentioned by Coster (1926), 
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but not always, and sudden cooling is certainly not essential. 
The results agree with those of Kerling already mentioned 
for Zephyranthes and Dendrobium. 

It seems then that flower-buds of Bromheadia 
■finlaysoniana grow to about 12 mm. in length, and then 
for the next week or so are susceptible to retarding 
influences which may extend over a period of as much as 
eight days but usually over a lesser period. When the plant 
experiences the next unusually cool day, the normal 
accelerated development begins, and flowering occurs on the 
seventh day. Under normal conditions, the retardation 
does not amount to a cessation of growth, but such might 
occur (as in the unwatered pot) under exceptionally dry 
conditions. 

It is not a big step from such a condition to that of 
Dendtobium crumenatum, in which growth ceases altogether 
at a certain si age of development, to be resumed as a result 
of a cool-temperature stimulus. The significance of the cool 
temperature stimulus probably is that such temperatures 
are usually associated with wet days; and water is necessary 
for the rapid later stages of development of flower-buds. 
(In Zephyranthes it has been shown that both cool 
temperature and water are necessary as a stimulus to growth 
of dormant flower-buds). The terrestrial Bromheadia is 
somewhat better off as regards water supply than the 
epiphytic Dendrobium, so that a total cessation of growth 
of buds until rain comes may be unnecessary. The Brom¬ 
headia is evidently also sensitive to a less pronounced cool- 
temperature stimulus. 

All other species of Bromheadia except one are 
epiphytic, and it seems possible that B. finlaysoniana is 
“secondarily” terrestrial; i.e. that it is derived from 
epiphytic ancestors. Its roots are of epiphytic type. 
Whether under such circumstances its behaviour as regards 
bud-development could be a regression from the epiphytic 
condition (shown by B. alticola ) or whether it is an 
arrested stage of evolution, is an interesting matter for 
speculation. 

Some buds of Bromheadia finlaysoniana develop quite 
evenly, with no trace of retardation. Whether a bud always 
does this if root conditions are satisfactory, or whether such 
buds always experience a cool day at the right stage of their 
development, is a matter for further observation. The 
whole behaviour of flowering in this species is an indication 
of extreme sensitiveness to external conditions, and is an 
interesting example of how plants in our apparently very 
uniform climate can respond to small climatic changes. 
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THE SELECTION OF TYPE-SPECIES OF SOME OLD 

GENERA OF FERNS 
By R. E. Holttum 

Some early genera of ferns are so heterogeneous that 
the authors cannot have had clear ideas in founding them. 
It is sometimes possible to exclude certain species as not 
conforming to the author’s generic description, but it is 
often not possible to say that one species rather than 
another is clearly indicated by that description. The 
generic description is thus not an infallible guide in the 
selection of a type-species. 

The usual procedure has been to follow the first author 
who divides a genus. The process may be repeated more 
than once. Often the authors who split genera did not 
indicate a type-species; one can only agree that the type- 
species must be contained in that part of the original genus 
which is retained under the original generic name. 

It may occur that subsequent authors in dividing a 
genus do not pay attention to the original generic descrip¬ 
tion, and so may retain under the original generic name a 
species that does not well agree with that description, 
removing all others to another genus or genera. In such 
cases it may seem reasonable to select a new type-species 
of the original genus. But if (as often happens) none of 
the original species correspond uniquely to the description, 
there may well be difference of opinion as to which species 
most nearly corresponds to it. The result will be confusion. 
I suggest that, in the interests of uniformity of nomen¬ 
clature, it is better to follow the first divider of a genus,, 
even though he may not select (by implication or otherwise) 
a type-species that most nearly corresponds to the original 
description. This may not be ideal arrangement; but in 
practice no ideal arrangement is possible, and I suggest that 
it is better to follow a definite rule rather than an indefinite 
one which will allow of differences of opinion and, as a 
result, confusion of nomenclature. On the other hand, 
there should certainly be a recommendation that a later 
author, in dividing a genus, should principally consider the 
generic description when selecting a type-species. 

Linnean genera can be treated like any others, having 
regard to the convention that the species described in 1753 
are associated with the generic descriptions of 1754, and to 
the rule that legitimate nomenclature begins in 1753 (art. 
20 ). 
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I apply these principles to the names of certain fern 
genera as follows: 

1. Pteropsis Desv. 1827. 

This genus included five different genera, by modem 
standards. The species which most nearly agrees with the 
original generic description is Pteropsis scolopendrina, 
which is a Vittaria (an earlier genus). It is therefore 
reasonable to regard Pteropsis as a synonym of Vittaria, 
and this is actually the effect of the action of the bot anis ts 
who have in succession removed from Pteropsis the 
following: Drymoglossum Presl (1836), Paltonium Presl 
(1849), Eschatogramme Trevisan (1851), Ananthacorus 
Und. & Maxon (1908). I see no reason why Pteropsis 
piloselloides should be chosen as type-species of Pteropsis. 
It does not well agree with the generic description, and after 
Presl separated it in 1836 no botanist appears to have 
restored it to Pteropsis until Underwood and Maxon in 1908. 

2. Trichomanes Linn. 1753. 

In Species Plantarum 1753 eleven species are included 
in this genus. The generic description of 1754 would apply 
equally to T. crispum and to T. scandens, and there is 
nothing in the publications of 1753 and 1754 which would 
indicate one rather than the other as type-species of the 
genus. 

The 19th century botanists who subdivided Trichomanes 
all agreed in leaving in it T. scandens and its near allies. 
Moreover, these are admitted by Copeland to represent a 
primitive and unspecialized section of the genus Trieho- 
manes sens. lat. 

But Copeland in 1937 (Philip. Journ. Sci. 67: 51) 
proposed a new generic name Vandenboschia for T. scandens 
and its near allies, on the ground that the type-species of 
Trichomanes is T. crispum, which he considers to typify a 
genus distinct from T. scandens. The reason for the 
selection of T. ctispum as type-species is that it was the 
first species described as Trichomanes by Linnaeus, in 1737. 
But legitimate botanical nomenclature begins in 1753. and 
there is nothing in the Rules which instructs us to refer to 
earlier literature. We are in fact referred to generic 
descriptions of 1754. It is true that in the case of Tricho¬ 
manes, reference to an earlier work gives us a single original 
species of our genus. But it would not always do so; and 
the obligation to search all literature earlier than 1753 in 
order to find the first species in each genus as understood 
by Linnaeus in 1753 would not only add greatly to the 
present amount of purely bibliographical work of taxono¬ 
mists; it would also present many new problems which 
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would allow of differences of opinion. The result would net 
be conducive to stability of nomenclature, and would invoke 
the expenditure of much effort which would be beirer 
directed to the study of the plants themselves. 

I therefore contend that the type-species of TricUo- 
manes should be T. scandens, not T. crispum, and that the 
generic name Vandenboschia Copel. is superfluous. 

3. Belvisia Mirbel 1802. 

When originally describing this genus, Mirbel discussed 
its relation to Blechnum, to Pteris and to Asplenima septen- 
trionale. All species included by Mirbel in his new genus, 
except B. spicata, had compound leaves, and from his dis¬ 
cussion it is clear that he regarded B. spicata as an aberrant 
member of the genus. B. spicata is however the only 
species left in Belvisia after the other species have been 
removed to the older genera Blechnum, Pteris and 
Asplenium. Therefore, though it does not agree best with 
the generic description, I agree to accept it as the type- 
species of the genus. 

As the name Hymenolepis Kaulf. is illegitimate, being 
a later homonym of Hymenolepis Cassini, Belvisia takes its 
place, being the next generic name in order of priority. 

4. Thelypteris Schmidel 1762. 

Copeland, in Gen. Fil. pp. 135-136, rejects Thelypteris 
on the ground that it was not validly published by Schmidel. 
Alston had previously commented as follows on this subject 
(Kew Bull. 1932: 309) : 

It has been argued (Mackenzie in Am. Fern Journ. 
XVII, 117-119) that Schmidel was making use of a 
uninomial nomenclature; this is clearly untrue, as he 
uses the name Commelina for three distinct species. 
That Schmidel regarded his names as generic is clear 
from p. 104 where he speaks of Micheli’s genus 
Sphaerocarpus. That Schmidel considered his genera 
to be published is apparent from his proposal of a new 
genus (Tegamum, p. 67). 

Copeland objects that Schmidel’s name Thelypteris non 
ramosa distinguishes it “not from Acrostichum of Linnaeus 
but from the older Thelypteris which we know as 
Pteridium”. Schmidel was in fact reviving a genus 
published by Ruppius in 1718. The two species in that 
genus were T. dioscotidis (= Pteridium aquilinum) and 
T. palnstris non ramosa. Neither belongs to Acrostichum, 
and there was nothing wrong in Schmidel maintaining a 
genus for them; the fact that we now consider them to 
belong to two different genera is irrelevant. Schmidel 
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published a long description and an excellent plate. It is a 
better basis than that of many fern genera, and 1 consider 
it to be valid. 

5. Ctenopteris (Blume) Kunze 1846. 

The name Ctenopteris was published by Blume in 1828, 
in a conspectus of the sections of the genus Polypodium. 
The preceding section (Goniophlebium) is clearly indicated 
as such; but of Ctenopteris Blume remarks that it is 
sufficiently distinct to warrant separation as a genus. He 
does not however make the separation, nor use the name 
Ctenopteris when later describing the species concerned. 
It is clear therefore that he was in effect describing a section 
of Polypodium, not a new genus. The first author to take 
up Blume’s name and to publish binomials under it was 
Kunze ( Bot . Zeit. 4: 426. 1846). Kunze did not describe 
the genus, but referred to Blume’s description, so validating 
Ctenopteris as a generic name. 

Different authors would define differently the limits of 
Ctenopteris. In Blume’s original list are species with both 
superficial and immersed sori; and one of the latter (C. 
vervulosa, type also of Cryptosorus Fee) is chosen by Cope¬ 
land as the type-species. It may be contended that there is 
no sharp distinction between C. venulosa and the genus 
Prosaptia Presl (1836). It is also clear that Xiphopteris 
Kaulf. (1820) is a closely allied genus which might not 
unnaturally be united to Ctenopteris. (J. Smith placed 
Polypodium trichomanoid.es, which is a Xiphopteris, in 
Ctenopteris). 

I consider that, if Ctenopteris, Prosaptia and Xiphop¬ 
teris are united, Ctenopteris is the most appropriate name, 
Xiphopteris and Prosaptia referring to special characters 
not shared by the whole group. I have therefore proposed 
the conservation of Ctenopteris to have precedence over 
Xiphopteris and Prosaptia whenever either of these is united 
to Ctenopteris as typified by C. venulosa (Bl.) Kunze. 
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THE STATUS OF BOTANICAL LITERATURE 
PUBLISHED BEFORE 1753 

By R. E. Holttum and C. X. Furtado 

In a recent paper, Chatterjee (1) criticizes a contention 
by Furtado (2) that botanical literature published prior to 
1753 shoujd be regarded as invalid. In our opinion, 
Chatter jee omits certain relevant considerations, and a 
further statement on the subject is therefore desirable. 

Chatter jee objects to the use of the term valid and its 
derivatives by Furtado, and also to certain other “unfami¬ 
liar” terms, but he does not mention that Furtado has 
defined the use of these terms (3, 4), nor does he seem aware 
of the inconsistent use of the terms valid, legitimate and 
their derivatives in the Rules. Chatter jee himself is not 
consistent in his use of these teims. 

As an example of the confusion that exists, we may 
quote the following possible argument, using a strict verbal 
interpretation of the Rules. Under Art. 36, literature 
published prior to 1753 may be regarded as effectively 
published, and under Art. 20 legitimate botanical nomencla¬ 
ture begins with Linnaeus’ Species Plantarum of 1753; then 
by the application of Art. 19 and Art. 37, names published 
before 1753 are illegitimate but validly published (not 
invalidly, as maintained by Chatterjee); therefore under- 
Art. 61 many Linnean names (which it is the intention of 
Art. 20 to conserve) become unusable as homonyms. 

Basic to all Furtado’s -work is an attempt to define 
necessary terms, so that the Rules shall not be ambiguous ; 
he has further attempted to clarify the Rules by bringing 
together those Rules which deal with the same subject. 
Much argument about the Rules is due to the lack of clear 
thought about the use of the terms concerned, and to the lack 
of logical sequence in the present Rules. 

Chatterjee does not mention that Furtado’s paper (2) 
deals with generic names, nor does he mention those parts 
of Art. 20 and Art. 42 which deal with generic names. Art. 
20 states that it is agreed to associate the generic names 
which appear in Linn. Sp. PI. ed. 1 (17o3) and ed. 2 
(1762-63) with the first subsequent descriptions given under 
those names in Linn. Gen. PI. ed. 5 (1754) and ed. 6 (1764). 
Art. 42 states that the generic names of Sp. PI. ed. 1 and 
ed. 2 are treated as validly published in those woi'ks. If 
these statements are. not intended to indicate that Linnean 
generic names are not validated by reference to literature 
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published before 1753, what do they mean? And if such a 
rule applies to Linnean generic names, surely it should apply 
also to other generic names. 

Prior to the Vienna Congress, the rule about names was 
“each natural group of plants can bear in science but one 
valid designation, namely the most ancient, whether adopted 
or given by Linnaeus or since Linnaeus, provided it be con¬ 
sistent with the essential rules of nomenclature”. For 
generic names, it was then customary to refer back to 
Linnaeus’ Genera Plantarum of 1737; some botanists even 
thought that Tournefort’s work should be made the starting 
point for them. It was the work of Otto Kuntze which 
showed the enormous changes that would result if an attempt 
were made to find the most ancient use of a name, and it was 
because of this that the Vienna Congress of 1905 passed the 
rule making Linnaeus’ Species Plantarum, first edition, the 
starting point for names of genera as well as species. 

We contend that it was the intention of the Vienna 
Congress to make 1753 a starting point, and to rule out of 
consideration everything before that for purposes of name- 
validation. The rules which the Congress made concerned 
generic names, because the concept of a genus, and many 
generic names, existed before 1753, whereas the bulk of 
binomial names for species did not exist before 1753. 
Therefore special rules for generic names were necessary. 
It was recognised that Linnaeus changed the application of 
many generic names (so that his own names are later 
homonyms), and it was intended to regularize the position 
and prevent further argument. 

It is true that the Rules do not specifically say that 
literature prior to 1753 is invalid. But in fact almost all 
botanists of the 19th century (except Otto Kuntze and any 
who followed him) regarded 1753 as a starting point, and 
did not recognize references to pre-1753 literature as 
validating names. It was only in the present century that 
•this practice began. Chatterjee states that Prain was the 
first modern author on East Asiatic botany to validate a 
binomial by reference to Rumphius; but if he refers to 
Prain’s publication of the name Sindora galedupa he will 
find an excellent diagnosis in which S. galedupa is distin¬ 
guished from all other members of the genus; it is this 
diagnosis which validates the name, and the case is totally 
unlike those of Burman’s Index and Stickman’s list, which 
merely refer to Rumphius without any discussion or diag¬ 
noses. 

Furtado has shown (2) the appalling complications 
which can ensue if references to pre-1753 literature are 
regarded as validating names; this discussion again is not 
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mentioned by Chatterjee. We contend that the intention of 
rii'ts. 20, 42 and 44 is to prevent such complications. 
Chatterj ee himself admits that the practice is undesirable, 
and proposes that future authors should be recommended to 
cease the practice. We should prefer to see the recommen¬ 
dation made into an explicit prohibition by a change in the 
Eules such as chat already proposed by Furtado (4, p. 14). 

Furtado contends (and this again Chatter jee does not 
mention) that reference to pre-1753 literature should have 
the same status as manuscript notes in herbaria, or as 
herbarium specimens; a name cannot be validated by refer¬ 
ence to notes or specimens. It appears to us that Prain 
also adopted this attitude to the plate and description of 
Rumphius which he cited; he used them as evidence only, 
and did not regard his citation of Rumphius as by itself 
\alidating his name. 

Now we come to the special case of the interpretation of 
Linnean names. This is of fundamental importance, and it 
is not properly discussed in the Rules. It has many 
difficulties, and there is great need for a clear statement of 
correct procedure. We believe that proposals for such a 
statement are now being prepared; they are long overdue. 
We cannot here fully discuss this complex problem, but we 
make the following observations. 

As Chatterjee points out, the descriptions accompanying 
most Linnean names are not adequate to characterize the 
species concerned. They must be interpreted by considera¬ 
tion of the figures quoted by Linnaeus, and also by the 
specimens which Linnaeus had at that time in his herbarium, 
or which he saw in other herbaria. These figures and 
specimens (which Furtado (5) calls the syntypes of a 
Linnean species; one can speak similarly of the syntypes of 
a Linnean genus) explain to us what Linnaeus meant, and 
give his name a meaning. The name is valid (in Furtado’s 
sense) because we agree to start nomenclature with Species 
Plante rum edition 1 of 1753, and for no other reason; Lin¬ 
naeus explained his names (and therefore made them usable, 
or valid in a different sense) by quoting figures and referring 
(often implicitly) to specimens. The case of Cyclamen 
indicum, quoted by Chatterjee, in which the figures cited by 
Linnaeus are incomprehensible (and possibly inaccurate) 
and no specimens exist, shows how useless the process of 
“validation” by reference to ancient literature may be. 

The principle of priority is not an end in itself. It is 
a means to an end, and the end is stability of nomenclature. 
Many early names cannot be typified with absolute certainty. 
Therefore botanists are apt to disagree about their typifica- 
tion, and stability is lost. We submit that Furtado's 
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interpretation of the intention of the Rules would eliminate 
the possibility of a great deal of fruitless argument about the 
status of ancient names, and thereby free botanists to attend 
to much-needed monographic work on the vast number of 
tropical plants which are still unknown or very imperfectly 
or even inaccurately described. 

Old names must be given precise meaning by study of 
type specimens or by other means; otherwise their use leads 
to confusion. But if there is insufficient evidence for a 
precise typification of such names, we submit that it is much 
better to ignore them altogether. Unless the evidence is 
clear, there is room for argument, and to difference of 
interpretation, with resultant instability of nomenclature. 
It was to eliminate such uncertainty and instability that the 
pres^r* Rules about generic names were made. We believe 
that Uiese rules should be more strictly defined in the sense 
proposed by Furtado, and that this would lead to a greater 
stability of nomenclature. 
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1. Introduction 

In m-y previous commentary on Ihe laws of botanical 
nomenclature (Gard. Bull. Straits Seitl. IX, 1937, pp. 223— 
284), an attempt was made to clarify a number of provisions 
vhich appeared vague or inconsistent in the 1935 Rules. 
Later some amendments were proposed by me for considera¬ 
tion at the 1940 Botanical Congress on points that appeared 
to me the most essential for future progress (Gard. Bull. 
Straits Settl. XI, 1939, pp. 1-30). However, I venture here 
to issue a complementary set of proposals and a commentary 
in the hope that the philosophical basis of nomenclature may 
receive due consideration in the revision of the Rules at the 
1950 Congress. I submit that the time has come when 
botanists should pause to analyse first the principles involved 
in the system of the rules as a whole and then examine the 
different rules accordingly. 

I propose therefore that a special Committee be 
appointed to consider in detail the principles involved. 
Should this Committee agree to a principle, but not to the 
location or the form of an amendment embodying the 
principle—two reasons why a good proposal may be rejected 
—the Committee should be empowered to suggest a better 
place and/or betted wording so that the principle might be 
incorporated in the code. 

2. Certain Elementary Distinctions 

There is little objection to the use of a word in more 
than one sense, though fallacies may be lessened by using 
differential terms; but what is disastrous is that any word 
should change its sense during a discussion without our 
being aware of the change. In a code of rules, therefore, 
the multiplication of distinctions by proper definitions is 
essential in order to prevent the misapplication of the rules 
themselves. Thus, much confusion has been caused by the 
equivocal use of the terms valid, legitimate and their 
antonyms (Furtado in Chronica Botanica V, 1939, pp. 214- 
215, and in Gard. Bull. Straits Settl. XI, 1939, p. 24 and 
Arts. 2B, 16A, 19A and 61B), as well as in the use of the 
terms binary, biverbal and binomial (Furtado in Philipp. 
Journ. Sc. LXIX, 1939, pp. 467-469 and in Bull. Jard. Bot. 
Buitenz. XYI, 1939, pp. 116-119). As a result the entire 
legislative body has sometimes been misdirected at Botanical 
Congresses, leaving the taxonomist in uncertainty as to the 
application of certain rules which previously had been 
considered clear and straightforward (see also Furtado in 
Philipp. Journ. Sc. LXX, 1939 pp. 197-199). 
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In view of this I submit that the distinctions existing 
in the most elementary terms bmcuy, biverbcd, biaomwl, 
calid, priotable, and legitimate with their antonyms might 
be incorporated in the body of the Rules themselves. This 
will oblige botanists to considei these distinctions in apply¬ 
ing the different provisions m ihe Rules. I append heie a 
tabulated analvsis so that the distinctions may be clearly 
borne in mind in appreciating the discussions and the 
proposals that follow. 


VALID 


-NAMES- 


INVALID 


Have a status under the Rules, 
and so must be recognized by 
botanists. They stand for a 
description, date of publication 
and a type, which botanists 
are bound to find out. 


PRIORABLE 


Have no status under the 
Rules, and so no claim to 
recognition by botanists. No 
one is bound to search where 
they are published, or to find 
what they mean. 


IMPRIORABLE 


Must be included in priority 
considerations. 


LEGITIMATE 


Must not be included in 
priority considerations (e.g. 
later homonyms/ nomina con- 
fusa, rejicienda, etc.). 


ILLEGITIMATE 


The correct name to a group 
under a given circumscription, 
position and rank. Under such 
circumstances there can exist 
only one legitimate name to a 
taxonomic group (Art, 16a). 


Incorrect names under a given 
circumscription, position and 
rank. They may be correct 
under different circumstances. 
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i—BIVERBAL NAMES 


-NON-BINARY - 

in some cases they do not 
denote two concepts; and when 
they do denote two concepts, 
either the first is not generic, 
or the second is not specific, 
or both the concepts may be of 
other taxonomic entities (not 
species and genus). 


BINOMIAL- —UNINOMIAL — 

varietal bino- unitary de- 

mials, and signations of 

names made on genera, spe- 

the pattern of cies, etc. 

Rumphius. 


-NON-BINOMIAL- 

the first epithet is the generic 
name, and therefore refers to 
a generic description, and the 
second is a word descriptive 
of the species, not an epithet 
used in place of a description. 


3* Condensation in the Rules 

In the 1935 Rules, provisions concerning a particular 
subject are unnecessarily scattered in different Sections and 
in different Chapters so that this diffusion has frequently 
confused even experienced nomenclaturists. To give an 
instance of the confusing way one has to wade through the 
Rules in order to find whether or not a name is correct, 
I quote the following from two acknowledged nomenclatural 
authorities:— 

“Abies taxifolia Poir. was actually a new combination 
for Piniis taxifolia Lamb. (1803) non Salisb. (1796), and 
as such invalid, but as a new name it is valid under Art. 69, 
since Poiret was at liberty to adopt the epithet taxifolia 
although it had previously been given to the species in an 
illegitimate combination.” (Sprague and Green, The 
Botanical Name of the Douglas Fir, in Kew Bull., 1938 pp. 
79-80). 


-BINOMIAL- 

consist of two epithets, each 
of which is used in place of a 
description: the first refers to 
a generic description, and 
the second to a specific one. 
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That is, a name which was “actually a new combination’’ 
and “invalid” under one rule becomes “a new name” and 
“valid” under another. Yet we are told that “names and 
forms of nomenclature contrary to a rule ( illegitimate names 
or forms) cannot be maintained.” (Art. 2). Under this 
definition in Art. 2, therefore, Abies taxijolia Poir. should 
be considered illegitimate and unusable if the arguments 
brought forward by SPRAGUE and GREEN were accepted 
as correct. (Note also that the use of the word “valid” by 
SPRAGUE and GREEN is not in accordance with its 
definition in Art. 16). If this case were considered under 
the strict wording of Art. 54, another interpretation is 
possible, though overlooked by SPRAGUE and GREEN. 
Under this Article, it looks as if POIRET was obliged to 
adopt the epithet taxifolia when he transferred Pinns taxi- 
folia Lamb, to Abies; for there was not available for the 
species an earlier validly published epithet, nor was the 
resulting combination a later homonym or a tautonym—the 
only two obstacles under which Art. 54 allows a different 
epithet to be used for a species when transferred from one 
genus to another (see also Furtado in Gard. Bull. Straits 
Settl. XI, 1939 p. 24 sub Art. 53A and in Fedde, Repertorium 
XLIV, 1938 p. 244-255). 

In view of this misleading diffusion in the Rules, I plead 
again for a rearrangement so as to keep all the provisions 
pertaining to one particular subject together. 

4. The Variety Typica 

A botanist who wishes to make one and the same 
specimen the basis of a species, variety, and subvariety at 
the same time, yet wants to keep the infra-specific epithets 
under the same binomial, will naturally (in this particular 
case) make our system polynaiy, polynomial and polyverbal, 
though only in form; for all such infra-specific epithets 
added to the biverbal specific name (a binary) would convey 
nothing more than the binomial as typified strictly by the 
type specimen (species sensu stricto). Further, a varietal 
name (which is ternary), when applied to the type of a 
species (a binary group), involves a confradiction in terms. 
I submit this systemic incompatibility as the principal reason 
why a formal trinomial given to the type of a species 
(species sensu stricto) cannot have a status under the Rules 
and so cannot be used in priority considerations. BOLLE 
(Notizbl. Bot. Gart. Berlin-Dahlem XIII, 1937 pp. 524-530 
with an appendix by Harms, Mattfeld and Pilger) has 


Vol XII. (19 ml. 



316 


shown that serious complications arise by considering valid 
the infra-specific epithets conventionally adopted to indicate 
the species sensu stricto, their invalidity being also explained 
independently by me m Gard. Bull. Straits Settl. IX, 3937, 
pp. 242-244 (cf. also XI, 1939, pp. 19-20). 

Nevertheless FOSBERG (Amer. Journ. Bot. XXVI, 
1939, pp. 229-231) and CR01ZAT (Journ. Arnold Arb. 
XXII, 1941, pp. 133-142) have scanned the misleading rule 
of “superfluous” names (cf. Discussion 15 below) and have 
come to the conclusion that “there is nothing in the rules 
which says that ordinary sub-divisional epithets shall not 
designate the typical sub-division.” (Fosberg). In fact 
CROIZAT has created nomenclatural complications by 
applying the rule of priority to the varietal epithets given 
to the species var. typica. A name that contravenes a very 
fundamental principle in the nomenclatural system should 
be regarded as invalid (having no status under the Rules). 
There is no sense in scanning the provisions of legitimacy 
or priorability to find whether there is in them anything to 
prevent the use of such a name, as they are applied only to 
those names that are valid (have a status under the Rules). 

Difficulties in understanding this principle arise when 
a botanist considers a species as a wide group to be sub¬ 
divided into smaller groups (varieties). Horticulturists, 
by ignoring the type-concept, follow this system and make 
varieties their lowest autonomous units, the aim in horti¬ 
culture being to name and describe the lowest variation. 
But, unlike horticulturists, the taxonomist not only accepts 
the type-concept but also makes the species the lowest 
autonomous unit, admitting varieties and subvarieties as 
subordinate groups only. The type-concept implies that the 
species sensu stricto (var. typica) be taken as the “standard” 
with which to compare the divergent elements. If the 
differences do not deserve a separate specific rank, then the 
elements are classified with the “standard”, the differences 
being considered as minor. Should some of the minor 
differences be considered as meriting special attention, then 
the principal differing elements are named and charac¬ 
terized as deviations (varieties) from the type (species 
sensu stricto), while those differing from the type of the 
variety are named as subvarieties. The type form of the 
species itself does not receive any infra-binary name except 
a conventional epithet when one wishes to emphasise that 
the binary group should be interpreted strictly according to 
the type. In this connection it might not be out of place 
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to quote here the very apt remarks made on the subject by 
Prof. L. H. Bailey: 

As employed by the writer, following Article 30, Recom¬ 
mendation 18, of the International Rules of Botanical Nomen¬ 
clature, the epithet var. typica is not regarded as a new name, 
but as a parenthetical practical device to permit accurate 
designation of the typical element of a species. It has no 
nomenclatural standing and does not require the citation of 
an authority. Whenever a variety or a subspecies is described 
or placed in a species, the typical element of that species 
automatically becomes variety or subspecies typica. (Gent. 
Herb. IV, 1940, p. 292). 

Here BAILEY is not considering the distinctions shown 
to exist between sub-divisionary and disjunctive groups 
(Discussions 5-8 below), a distinction which makes a variety 
always a ternary group even when there be a subspecific 
epithet preceding the varietal epithet; but the principle of 
var. typica is clearly indicated. It is also important to note 
here that the Rules as drafted at present admit varying 
interpretations so as to lead BAILEY to maintain a view 
quite opposed to that of FOSBERG and CROIZAT. 

5. Sub-divisionary and Disjunctive Groups 

False analogies seem to have played a good deal of 
influence in the modifications that have extended the 
application of special rules covering the names and descrip¬ 
tions of subspecies and of sub-divisions of genera, to the 
names and descriptions of other subordinate groups also. 
Thus, if epithets denoting a subspecies could be omitted in 
a “quadrinomial” so as to make the varietal name always a 
ternary trinomial, the analogy has been erroneously 
extended to the epithets denoting inferior groups so as to 
make it “permissible to reduce more complicated names to 
ternary combinations.” (Art. 28). Because the description 
of a subspecies (or a section) can be referred to in validat¬ 
ing a specific (or a generic) name, the descriptions of 
varieties, subvarieties, formae and subfonnae have been 
invested with the power to validate any group from a 
species downwards (Arts. 49 and 58). Since epithets 
denoting a subspecies have a priority right outside their 
own species, the same sort of right has been extended to 
epithets denoting generic sub-divisions outside their own, 
genei-a (Arts. 53 and 56) and similarly to epithets denoting 
varieties and other inferior groups outside their own 
species (Arts. 55 and 56). Before assessing the need for 
making different sets of rules to cover these different groups, 
it would be advisable to pause a while to examine how 
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groups like a subgenus or section differ philosophically from 
groups like varieties and subvarieties, leaving the sub¬ 
species for a special discussion by itself. 

Groups like subgenera, sections and sub-sections divide 
a superior group into two or more sub-divisions. There can 
never be only one sub-divisionary group under its imme¬ 
diately superior group; the existence of one such sub-divi¬ 
sion, therefore, implies the existence of at least another of 
the same rank and in the same position. Hence should there 
be only two sub-divisions under a group, the suppression or 
transference of one means also the death of the other. Only 
these kinds of groups are called here as sub-divisionary. 

In this sense varieties and subvarieties are not 
sub-divisionary groups; they are subordinate groups of 
the disjunctive class, being minor deviations from the 
“standard” set by the type specimen (Discussion 4). It is 
possible to have only one such disjunctive deviation under a 
species or a variety. Sub-divisionary groups are established 
to classify previously well recognized entities of a different 
category, and so each sub-divisionary group must at least 
include one such entity in it; whereas a disjunctive group is 
created to show a newly recognized deviation from the 
standard and so is not a heading for grouping any other 
subordinate entities (see Discussion 12 below, where the 
species and genera are shown to belong to neither of these 
two categories). 

In view of these differences there are no compelling 
reasons for subjecting the names of both these kinds of 
groups (sub-divisionary and disjunctive) to a uniform set 
of priority and other rules; on the contrary it is proposed to 
show below reasons for subjecting each kind to a different 
set of rules. 

6. Priority of the Names of Generic Sub-divisions 

Taxonomically, the sub-divisionary entities under a 
genus appear to be unstable and represent different attempts 
to classify the species with the view either to indicate their 
affinities or geographical distribution, or to facilitate their 
identification. Hence these infra-generic sub-divisionary 
groups vary in importance according to the basis and aims 
for which the sub-divisions are made. The orthodox prac¬ 
tice is to allow priority to the names of infra-generic sub¬ 
divisionary groups only when the basis of the classification 
is the same; not otherwise, and never outside their own 
genus. Of course in the examples mentioned in Art. 53, the 
sectional name is retained outside its original genus; but 
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there are also numerous instances where such names are 
rejected because their retention, on the transfer or remodell¬ 
ing of the divisions, would cause serious complications both 
in nomenclature and in taxonomy. Thus GRIFFITH (1844 
and 1850) divided Calamus into three sections: 

Section 1: PIPTOSPATHAE Griff.: Only the lowermost 
spathe is persistent; others deciduous. 

Section 2: PLATYSPATHAE Griff.: All the spathes 
persistent, tubular only (if at all) at base, expanded 
into a broad, loose lobe at the end. 

Section 3: COLEOSPATHAE Griff.: All the spathes 
persistent, strictly tubular throughout, obliquely 
truncate at the end. 

Subsequent botanists retained these sections only when 
the basis of their classification remained the same as 
GRIFFITH’S. Thus, RIDLEY (Mat. FI. Malayan Pen. II, 
1907 p. 189-190) in dividing Calamus into sections on a 
different basis, was right in not retaining any of 
GRIFFITH’S sectional names. RIDLEY divided his sec¬ 
tions as follows: 

Section 1: MISCHANTHECTAE Ridl.: Spadices 
flagellate, leaves not flagellate. 

Section 2: PHYLLANTHECTAE Ridl.: Leaves flagel¬ 
late, spadices not flagellate. 

It is obvious that this aspect of the question has been 
overlooked in the Rules, and on false analogy the provisions 
applicable to the names of genera and species have been 
applied to the names of the sub-divisionary class also. No 
doubt we must avoid useless creation of names, whatever 
that phrase may mean (Art. 4); but any attempts to effect 
definiteness in the nomenclature of sub-divisionary groups 
where no such definiteness is obtainable in taxonomy, are 
likely to raise more difficulties than solve them. It is better 
to have more names and clear taxonomy than fewer names 
and confused taxonomy. 

In the appended proposals therefore the rule in Art. 53 
has been transformed into a recommendation to be applied 
whenever possible, and at the discretion of the botanist 
effecting the transfer of, or sub-dividing, the group. 

7. Subspecies are Sub-divisionary Groups 

As to the status of the subspecies, there are two widely 
divergent views current at present: the one regards the 
subspecies as a taxonomic group larger than, though of the 
same class .as, a variety; the other considers the subspecies 
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as a sub-divisionary group, that is, a taxonomic device of the 
same nature, not of the same rank or position, as a section 
of a genus. In the latter sense a subspecies helps to classify 
the varieties occurring in very large, widely polymorphic 
groups called metrospecies, super-species, species complex, 
or species sensu amplissimo. In a stricter sense the sub¬ 
species could have been raised to a specific rank, but the 
intergrading variations do not allow a clear cut distinction; 
such groups are generally found in plants which have been 
cultivated extensively for a long time under different 
ecological or other conditions. This latter concept, which 
makes the subspecies a sub-divisionary group, is the older of 
the two and is one that seems to be widely current; it is also 
one that accords fully with many current nomenclatural 
procedures and, therefore, deserves to be adopted in the 
Rules. 

Further, all the subspecific groups were at one time 
considered as good microspecies sensu stricto, and so 
subspecific names were admitted also as alternative specific 
names, the latter being formed by dropping out the specific 
epithet from the subspecific trinomial. It is because of this 
view that all subspecific names are registered as specific 
names in the early parts of Index Kewensis, and the practice 
has been long current to accept as valid all subspecific names 
even when published as binomials under a species. But in the 
Rules the status of subspecies has been confused with the 
disjunctive groups, as if a subspecies were merely a large 
variety. As a result of this confusion there has arisen a 
tendency to disregard subspecific names as good alternative 
specific names. Those alternative specific names that are 
current for subspecies have been taken as validly published 
in the nomenclators where they were first registered as 
binomials; it is overlooked that the compilers of nomencla¬ 
tors like Index Kewensis did not intend to create new 
specific names for subspecies, but recorded what sound 
practice then current obliged them to record. It is 
necessary to remove this confusion from the Rules. It 
seems desirable to legislate invalidating automatic alter¬ 
native specific names to subspecies published after 1930. 

8. Specific Names and Infra-Specific Descriptions 

Since subspecies are microspecies based on characters 
co-ordinative with the species, it follows that reference to a 
subspecific description is sufficient to validate a species—a 
conclusion also defensible on the basis of a subspecies being 
a sub-division of a species (cf. generic names validated by 
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referring to the descriptions of subgenera, sections and sub¬ 
sections which might be called microgenera). But on false 
analogy specific names have been allowed to be validated by 
referring to the descriptions based on subordinate character's 
of the disjunctive groups (Arts. 49 and 58). This practice 
(now legalised) forms at present the only reason for 
discouraging taxonomy of cultivated plants (see also Dis¬ 
cussions 4 and 13). Under Arts. 49 and 58, infra-specific 
names, when abbreviated by non-taxonomists into biverbals, 
might have to be accepted as good specific names, though 
published in most unexpected places like nurserymen's 
seed-lists, lumbermen’s journals, agricultural field experi¬ 
ment records, and catalogues of plant-products. Not only 
would such names burden systematises with useless, 
confusing synonymy, but would often necessitate name- 
changes because of their priority or homonymy. Another 
result of the provisions in Arts. 49 and 58 is to admit the use 
of binary names to infra-specific groups prohibited under 
Art. 28, for these horticultural binomials would be nothing 
more than binary names created by incompetent persons 
for the taxonomist’s varieties, subvarieties, formae and 
subformae. (For further complications that this procedure 
wouid cause if the theory of implicit references were 
admitted as valid, see Discussion 25). 

rn view of this it seems necessary to change the 
terminology in Arts. 28, 30, 44, 49, 52, 55, 56 and 58, and to 
alter ai ta. 49 and 58 so as to prohibit validation of specific 
names by reference to the descriptions of disjunctive and 
other subordinate groups. 

9. Priority of Ternary and Sub-Ternary Names 

On the mistaken belief that subspecies are merely 
subordinate groups analogous to varieties and subvarieties, 
the rule of priority has been uniformly applied to the 
epithets of all these groups. The epithets of varieties and 
subvarieties, like those of subspecies, have been thus 
invested with priority claims even outside their species and 
genus (cf. Arts. 55 and 56). One has only to try to 
straighten the nomenclature of the varieties of, say the Date, 
Wheat, Rye, Soya, Rose, Mustards, and Oranges, to realise 
the utter hopelessness of working out the nomenclature on 
these provisions. Added to this there is the difficulty of 
typifying the names of varieties, subvarieties and other 
subordinate groups, because these are based often on 
characters not identifiable in herbarium specimens, and also 
because often plant-geographical procedures are not applic¬ 
able in typifying such names. The only practical solution 
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in such cases lies in limiting the priority of these names 
under their immediately superior groups and not to permit 
reduction of infra-ternary combinations except by removing 
the intercalating omissible epithets (subspecific epithets and 
var. typica). An amendment has therefore been proposed 
so that varietal epithets instated under one species may not 
have a priority claim outside that species. 

10. The Status of Forms and Subformae 

Foimae and subformae fall outside the scope of alpha 
and omega taxonomy, though in economic botany these 
groups may be given a status similar to varieties. Their 
study leads one into the realms of physiology, horticulture, 
and genetics. It is evident that these groups have been 
admitted as special subjects of nomenclatural rules. Their 
nomenclature therefore should not be allowed to interfere 
with that of disjunctive taxonomic groups subordinate to a 
species. Reference to their descriptions should not be 
allowed to validate the names of any higher groups like 
varieties and species, nor of any groups outside their imme¬ 
diate superior group. 

Further, formae and subformae may be distinguished 
even in the species, variety and subvariety (all sensu typico). 
Reducing them to ternary expressions when instated as 
infra-temary groups will therefore confuse their identity; 
hence such reductions should not be permitted even when 
the intercalary epithet is that of a subspecies, unless the 
epithet is var. typica or its equivalent. 

11. Reducibility of Infra-Ternary Names 

It has already been shown that subspecies are sub¬ 
divisions of a species complex and that the subspecific 
epithet may be omitted. Also the varietal epithets instated 
under subspecies may be joined directly to the binomial 
denoting the species sensu amplissimo. It has been shown 
further that this procedure cannot be extended to the 
epithets of non-subdivisionary groups (the epithet typica or 
its equivalent is a conventional device having no priority 
claim). Because of this permission to omit sub-divisionary 
epithets, Erysimum hieraciifolium subsp. strictum var. 
longisiliquum and E. hieraciifolium subsp. pannonicum var. 
longisiliquum (example given under Art. 30) form a pair of 
homonyms ( E . hieraciifolium var. longisiliquum), one of 
which has to be rejected under Art. 61. Further as var. 
typica should have no status under the Rules, the name 
Saxifraga Aizoon var. typica forma rubra can be abbre¬ 
viated into S. Aizoon forma rubra. But because such 
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“quadrinomials” can be abbreviated to trinomials, analogy 
cannot be extended to permit reduction of infra-varietal 
names to ternary combinations without causing seripus 
confusions in nomenclature. The rule which permits the 
reduction of infra-ternary combinations should therefore be 
modified. 

12. Philosophical Differences in Taxonomic Groups 

In the foregoing Discussions, I have attempted to show 
that, in addition to differences in categories or ranks of 
taxonomic groups enumerated in Arts. 10-12 (which may be 
said to be phylogenetical), there is also a philosophical 
difference in these groups according to their nature, and 
their relationship to their immediately superior or inferior 
group. In order to bring out these differences, the taxo¬ 
nomic groups are here divided into Necessary and Accessory 
groups. 

The Necessary grouos are essential to the present 
system of nomenclature and taxonomy, and the existence of 
one implies the existence of all the others, both superior and 
inferior to the one mentioned; there need not be more than 
one Necessary group under a superior group. The 
Necessary groups are Species, Genus, Family, Order, Class 
and Division^ Among these, the Species and the Genus are 
the only two'which are absolutely essential to the binomial 
system of nomenclature, and so to the immediate aim of 
taxonomy (alpha taxonomy, as some botanists would call it), 
that is, to the naming of the distinguishable species in the 
vegetable kingdom; hence these are called the Fundamental 
Necessary groups. The lemaining Necessary groups are 
not essential to alpha taxonomy and were introduced into the 
system much later than the Fundamental Necessary groups; 
but these Non-Fundamental Necessary groups are needed 
in order to achieve the more remote aim of taxonomy 
(omega taxonomy), namely, to understand the phytogeny of 
different species of plants, oi their taxonomic affinities. 

The Accessoiy groups, on the other hand, are useful to 
indicate the affinities of the inferior groups under a 
superior one; they are divided into two categoiies, the 
Sub-divisionary and the Disjunctive. The Sub-divisionary 
groups divide a group into two or more inferior ones, and so 
can never exist singly under an immediate superior group; 
subspecies and sub-divisions of a Genus, Family, Order, 
Class and Division fall into this category. The Disjunctive 
groups represent subordinate deviations (not co-ordinate) 
from an accepted unit or standard: they are varieties and 
subvarieties. Formae and Subformae, being of varying 
nature, and at present not well defined, are included as 
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special subjects of nomenclature. Their taxonomy lies 
outside the scope of alpha taxonomy, being a corridor into 
the-realms of physiology, horticulture and genetics. 


-TAXONOMIC GROUPS 

—NECESSARY— 

essential to the 
! present system. 


-FUNDAMENTAL- 

absolutely essential to the 
alpha-taxonomy: Species and 
Genus. 


— NON-FUNDAMENTAL — 
not essential to alpha-taxo¬ 
nomy, but essential to omega- 
taxonomy: Family , Order , 
Class and Division . 


-ACCESSORY- 

not- essential to the system at all, 
but useful. 


-SUB-DIVISIONARY- 

these sub-divide a group into 
two or more divisions, never 
°nej 4 subspecies, sub-sections, 
sections, subgenera and sub¬ 
divisions of a family, order, 
class and division . 


-DISJUNCTIVE- 

these do not sub-divide a 
group, but indicate subordinate 
deviations from the superior 
group in a restricted sense. 
There can be one or more 
disjunctive groups under a 
superior group: variety and 
subvariety . Forma and sub for¬ 
mat are exceptional subjects. 


13. The Nomenclature of Hybrids and Cultivated Plants 

From Arts. 10, 12, 28 and 35, it appears that the 
taxonomist generally regards the study of hybrids and of 
cultivated plants with suspicion; in fact it would seem from 
the wording of the Rules that these plants are precluded 
from being named botanically. However, an examination 
of the names of cereals, fruits, vegetables, ornamental and 
oil plants reveals the fact that plants derived from 
hybridisation, or known only in cultivation, were formerly 
considered as worthy subjects of botanical nomenclature; 
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their names, even if given after the 1930-35 Rules, are 
retained as valid. The wording of the above cited Articles 
seems therefore to have no value except to show that, in 
general, the taxonomy of non-feral plants is to be dis¬ 
couraged. 

The first reason for this attitude is that such plants are 
usually studied, described, and even named in their own 
way, by agronomists, horticulturists, or nurserymen, who 
are often unfamiliar with botanical nomenclatural proce¬ 
dure. In many such cases, biverbal or binomial names in 
Latin are used. When descriptions in any romanised 
European language were admitted for instating a valid 
botanical name, there was a real danger of the botanical 
nomenclature of cultivated plants being burdened with a 
host of binomials based on biological, physiological, anato¬ 
mical, horticultural and genetic distinctions. But now this 
danger has been removed by prescribing Latin for describing 
taxonomic groups of recent plants (except bacteria) after 
1934. 

The second reason for discouraging the taxonomy of 
cultivated plants is because of the procedure, now becoming 
popular, of instating specific binomials by referring to 
descriptions of varieties and infra-varietal groups. Under 
such a procedure all the abbreviations made of varietal and 
infra-varietal names by non-systematical workers would 
have to be accepted as valid specific names. If such a 
validation of specific names were prevented, there would be 
no justification for refusing to admit the plants of cultural 
and hybrid origin as normal subjects of nomenclature. 
(See Discussions 8 and 10). 

14. The Status of the Rules Regarding Hybrids 

To many taxonomists Arts. 31-34 are a frequent source 
of confusion. If, for instance, at the time of giving a name 
to a species or a genus, its supposed hybrid origin is indicated 
and the putative parents mentioned, some taxonomists 
maintain that such a name would be a good nomenclatural 
entity, but not subject to the ordinary rules of nomenclature. 
Under this view the name would have to be associated not 
with the taxonomic group described, but with the putative 
parents. Should a subsequent botanist disagree with the 
alleged parentage and indicate different parents, then the 
nomenclaturists would change the name. This view would 
also permit validation of names in anticipation of actual pro¬ 
duction of hybrids (cf. Colmanara and Hatcherara in Orch. 
Rev. 1948, p. 145). The supporters of this view overlook 
the fact that the name is to be associated with the taxonomic 
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group represented by the type specimen and with its des¬ 
cription, and not with the alleged or real ancestors ( Arts. 15 
and 18). Further a formula denoting a hybrid will include 
all the different phenotypes and genotypes produced in the 
successive filial generations and may consequently include 
also genotypes resembling one or both the parents. There¬ 
fore such formulas, although helpful to the geneticist as 
recording the history of his hybrids, will not help the 
taxonomist to identify the plants themselves. The formula 
is therefore not a substitute for a diagnosis. Moreover 
correct formulae are sometimes unusable for systematic 
purposes in the case where one of the putative parents has to 
be given the status of a variety, as is often the case when 
its putative hybrid offspring have already been given the 
rank of a species. Thus if C is a genotype derived from a 
cross between A and B, and differs only varietally from B, 
and if A and C have been named specifically earlier than B, 
then B can only be named nomenclaturally as a variety of C, 
even though the latter is genetically derivative from B. 
The formula A x B = C cannot be accepted by systematists, 
when nomenclaturally B is a variety of C. 

It is evident therefore that the object of Arts. 31-35 
is to put some sort of order in non-botanical nomenclature of 
cultivated plants and hybrids, so that it may serve the 
purpose of communicating to the public the results obtained 
in applied botany in general. It was never intended to give 
non-technical names a status in botanical nomenclature. 
The plea that the earlier use of the formula Juncus alpinus 
x articulatus is an obstacle to the use of Juncus alpino- 
aiticulatus is therefore based on a misconception (cf. Dr. A. 
Becherer’s proposal for the 1935 Congress). 

In view of this susceptibility of the rules to be misinter¬ 
preted because of their misplacements, Arts. 31-35 have 
been proposed to be transferred to their proper places in 
Appendix VII of the Rules. A recommendation might be 
inserted in the code advising botanists to follow horticultural 
rules for cultivated plants that cannot be placed in any 
definite taxonomic categories. If these Articles are 
transferred to Appendix VII, then Art. 14 is not required; 
besides it is questionable whether the definitions of half- 
breeds ( mistus ) and hybrids ( hybridus) will be uniformly 
accepted by taxonomists, horticulturists and geneticists; 
for the application of these terms is made dependent on 
taxonomic opinion regarding the status of the putative 
parents of the hybrids, e.g. Vinca rosea x V. alba (hybridus) 
= V. rosea x V. rosea var. alba (mistus). (cf. also Furtado 
in Gard. Bull. Straits Settl. XI (1939) 10-13 and in Fedde, 
Repertorium XLIV (1938) 244-255). 


Gardens Bulletin, S. 



827 


15. The Rule of Superfluous Names 

Sound jurisprudence demands clear distinctions in the 
rules of validity, priorability and legitimacy. The rule of 
validity should tell when a name should be admitted as a 
valid nomenclatural entity, all names having no claim to 
recognition by botanists being invalid (Art. 19A). The 
rule of priorability should direct when a given valid name 
should be included in priority considerations; while the rule 
of legitimacy should decide whether a certain priorable 
name is legitimate or illegitimate in the given circumstan¬ 
ces. But instead of distinctions, all the offences against these 
three categories of the rules have been lumped together in 
Art 60 as if they all mattered directly to the priority rule, 
thus overlooking the important fact that only the names that 
are valid and priorable can be included in priority considera¬ 
tions. A further complication arises because in certain 
cases the procedure has been inverted in Art. 60, so that the 
rule of priorability is made dependent on the correct 
application of the rule of priority. Thus the name becomes 
impriorable merely because it has been instated against the 
priority rule. 

Furthermore in a code where the rules are made to be 
followed, there is no need to enumerate separately all the 
offences that may be committed under the provisions already 
in the code. Such an additional enumeration increases 
unnecessarily the bulk of the code, and may bring about 
ambiguity in some of these offences, especially when, as in 
Art. 60, they are all lumped indiscriminately together. 
However, it is of great importance to classify the offences 
according to their four categories referring to validity, 
priorability, legitimacy and propriety of names (the last 
mentioned category being concerned with the correct gender, 
spelling, manner of citation, and authorship). It is desir¬ 
able to delete Art. 60 altogether, and to provide for the 
classification of these four categories of offences (cf. 
Furtado in Gard. Bull. Straits Settl. XI, 1989, pp. 1-4 and 
Arts. 2B, 19A & B, 53A and 59-69). 

However, in most cases, names published in violation 
of the priority rule cannot be employed as legitimate, not 
because of the existence of Art. 60, but because the priority 
rule (Art. 56) prescribes the use of the oldest priorable 
name or epithet that can be adopted in the required position. 
Thus, in the example discussed under Art. 60 (1) Cainito 
Adans. (1763) has to be disregarded because ChrysopkyUvm 
L. (1758) is the oldest usable name in the given cir¬ 
cumstances. There are also cases where a new name is not 
synonymous with the names cited under it. The citation 
means either that the cited synonym is taken in a particular 
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misinterpreted sense, or that the new name is taken in a 
very wide sense. In the latter case, the included synonym 
is considered taxonomically or ecologically a minor or less 
primitive group to be separated co-ordinately, whenever the 
sense of both is severely restricted. Rejection of such new 
names would cause more problems than it would solve, and 
may necessitate a lengthy nomina specifica conservanda. 
The best solution in all these cases is to ignore Art. 60 
altogether and to treat the names under the rule of 
typification (see next Discussion). This principle would 
find a strong justification in the procedure followed prior to 
the 1935 Rules by almost all supporters of the type and 
priority concepts. Its abandonment now appears to have 
been voted without foreseeing the evil consequences that 
would result therefrom. In the accompanying amendments 
therefore directions for definite typification of such names 
have been given, Art. 60 has been eliminated and provision 
for the classification of offences according to their different 
categories has been included. 

16. Superfluous Names Under the Rule of Typification. 

In order to follow the principle elaborated above, it 
would be useful to examine here some examples: 

Example 1: E. GEDNER (Ficus, 1786, pp. 5,11 & 15), 
in a dissertation prepared under the direction of 
THUNBERG, quoted “Ficus pumila Linn. Syst. Veg. p. 922” 
in the synonymy of a new species, F. erecta Gedner. On 
the face of this circumscription, F. erecta appears to be a 
“superfluous” name (Art. 69-1). But from the original 
specific description as well as from the fact that GEDNER 
has retained F. pumila (bearing the same reference) as a 
good species, it is obvious that some such word as partim 
was understood after the synonym. This case is clear 
because GEDNER has treated both F. pumila and F. erecta 
in the same pamphlet; had he restricted himself to describing 
only the new species, Art. 69-1 would have been applied 
without any further inquiry. Rather than reject F. erecta 
as a “superfluous” name and thereby create complications, 
the species should be typified on the holotype or lectotype of 
the new description. 

Example 2: Cerastostylis eriaerioides Hook, f., Ic. PI. 
(1891) 2974 was a “superfluous” name because it was based 
on Em pygmaea Hk. f., FI. Brit. Ind. V (1890) 804, a 
priorable name having an epithet that could have been 
adopted in the new position. But since C. pygmaea 
(Hook, f.) comb. nov. cannot now be used because of 
C. pygmaea Evard. ex Gagn. in Bull. Soc. Bot. France 
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T. XXIX (1932) 33, C. eriaerioides Hk. f. must be employed 
as the correct (legitimate) name. To reject this last name 
as “illegitimate” with Hook. f. as its author and then to adopt 
it again under a different authorship and different date as a 
non-homonymous name is not a satisfactory procedure (see 
Discussion on Later Homonyms 22). 

Example 3: Wendtia DC. (1830) was published as a 
better spelling for Wendia Hoffm. (1814). Wendtia DC. 
must not be rejected as having no claim to recognition, on 
the plea that it was “superfluous” nor Wendtia Meyen 
(1834) be allowed as a non-homonymous legitimate name 
(cf. Furtado in Gard. Bull. Straits Settl. IX, 1937, p. 252). 
These names must be typified on their respective types. 
Wendtia Meyen (1834) cannot be accepted because it is a 
later homonym of Wendtia DC. (1830) ( see Discussions 28 
and 29). 

17. The Nomenclatural Types 

The first part of the Note under Art. 18 states that 
“the nomenclatural type is not necessarily the most typical 
or representative element of a group”. Since the word 
typical has no relation whatsoever to the word type 
occurring in the same sentence, and since the word 
representative is nowhere defined in the Rules, the above 
quoted sentence appears to express a contradiction in terms; 
and CROIZAT, even after distinguishing between what he 
called physical and nomenclatural types, found the statement 
in the note incomprehensible (Journ. Arnold Arb. XXII. 
1941, pp. 133-142). In order to make the meaning clear 
therefore the following revision of the Note is suggested: 

The nomenclatural type does not necessarily represent the 
element of a group that is genetically the most simple, phylo- 
genetically the most ancient, ecologically the most common, 
taxonomically the most polymorphous, or biologically the most 
perfect. 

Further, for the purposes of nomenclatural rules, the 
lowest category to which taxonomists can go is not the 
individual plant as implied in Arts. 10 and 12, but the type 
specimen as implied in Art. 18. Specimens from the same 
individual may show different phases of growth. Names 
given to monstrous specimens may not be priorable (Art. 
65); and in certain fungi only specimens from the perfect 
stage of the individual must be considered as valid types, so 
that earlier names based on invalid types cannot replace 
those based on valid ones (Art. 57). It must be further 
admitted that genera as a rule are based on specimens and 
in some cases these specimens are not the nomenclatural 
types of any of the included species. This is particularly 
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true of the new monotypic genus where the “type species” 
has to be designated with the epithet of an older species. 
The statement therefore that the type of a genus is always a 
species has misled botanists to give contradictory decisions. 
This statement applies well to the genera in Linn., Sp. PI. 
eds. 1 and 2, where each genus has been instated merely by 
mentioning the species included under it, a procedure 
contrary to Art. 41, but allowed as a special case under Art. 
42 (second paragraph). But in all other cases, the genus 
has to be associated with its holotype or lectotype specimen. 
Only when the specimen type of the genus and that of its 
species are identical, may the type of the genus be indicated 
by merely mentioning the species. In the accompanying 
amendment (Art. 51A Note 3) provisions are therefore 
made for observing this principle. 

If these principles were adopted, the amendments 
proposed by CROIZAT regarding the type in Arts. T8, 30, 
51, 52, 61 and Rec. XVIII and XXXV are not needed; and 
without the acceptance of these principles, the amendments 
suggested by CROIZAT are not workable in many cases. 
However, in Rec. VII the word “type” should be replaced by 
the word “syntype” (see Furtado, Nomenclature of Types 
in Gard. Bull. Straits Settl. IX, 1937, pp. 285-309). It is 
also necessary to delete from the third line in the example 
of Art. 18 the words “and description” and to substitute 
“subdividing” for “revising” in Rec. V (see also Discussion 
19-21). Further since “var. typica” does not indicate a 
separate ternary group other than the species itself, it would 
be misleading to say that a species has been established on 
one of its varieties. As shown in Discussion 4 the simul¬ 
taneous publication of priorable names for a variety and its 
species both based on one and the same specimen is a 
systemic incompatibility under the binary binomial system 
of names (see also Discussion 18). 

18. References to Misapplications 

It is stated in Art. 18 that “the name of a grpup must 
be changed if the type of that name is excluded (see Art. 
66) ”. Now Art. 66 is to be applied in particular circums¬ 
tances; its application cannot therefore be generalized in 
Alt. 18 so as to make it applicable in all circumstances. 
Art. 66 has nothing to do with the nomenclatural type which 
has been defined as “that element of a group to which the 
name of the group is permanently attached”. (Ait. 18); 
Art. 66 forbids thejuse of a name for a higher group if that 
name has been derived from the name of a genus which is 
not retained in the group. 
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An erroneous use of the word “type” to mean “the 
root-name” in the sentence of Art. 18 where the “type” 
otherwise means “nomenclatural type” has misled many to 
the conclusion that a new name connoting a new taxonomic 
group can be validated by referring to a residual description 
after its type has been excluded from it. But this conclusion 
overlooks the fact that a taxonomic group ceases to exist 
when its type is excluded from it (cf. Furtado in Gard. Bull. 
Straits Settl. IX, 1937, pp. 258-267). The 1935 Congress, 
by deciding that Tsuga Mertensiana Can*, and T. Merten- 
siana Sarg. non Carr., were not two homonyms, but one and 
the same name, T. Met tensiana (Bong.) Carr, emend. Sarg., 
with Pinus Mertensiana Bong, as the basinym (Art. 54), 
showed that a misinterpretation does not create a new 
taxonomic group, nor a new type. 

A misinterpretation based on new specimens implicitly 
includes also the type of the misapplied name. Besides, such 
a description does not indicate how much of it is based on the 
old type, and how much on new misidentified specimens. 
Often the new description is the old description slightly 
altered in older to cover new data based on re-examination 
of the old specimens and additional data of what is regarded 
as a subordinate variation of the same group though noticed 
only in the new specimens. This new description cannot be 
dissociated from .the old type included implicitly in the new 
description. Thus Gonolobus rostratus (Yahl) R. Br. 
(1809) sensu Schlechter (1899) is not able to validate 
G. jamaicensis Rendle nom. non. in Journ. Bot. LXXIV 
(1936) 245; for RENDLE, by excluding the type from the 
description of SCHLECHTER, intended to create a new 
taxonomic entity. RENDLE should have therefore given a 
new description and in Latin. If, on the other hand, 
G. rostratus as described by SCHLECHTER were admitted 
to mean that it is SCHLECHTER’s description minus the 
type of G. rostratus (Vahl) R. Br., then contrary to the 
provisions in Arts. 47 and 54, every misinterpretation of a 
name would create a new homonym, and so G. rostratus 
R. Br. sensu Schlechter would be equivalent to G. rostratus 
Schlechter, though SCHLECHTER himself had admitted 
VAHL’s type as the type of the group he re-described. 

The only safe guide for the botanist who wishes to 
make a new taxonomic group out of a misapplication is to 
re-describe it at the time of publishing its new name. In 
view of this I propose the deletion of the misleading clause 
from Art. 18, and have added a special note in Art. 37 so as 
to deny explicitly any valid status to misapplied descriptions 
and names. 
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19. Typification of Names in Starting-Point Works 
In a previous paper i attempted to show that the names 
published even without any description but in books adopted 
as nomenclatural starting points cannot be rejected as 
invalid (cf. Blumea, Suppl. I, 1937, pp. 123-132). In a 
subsequent paper 1 pointed out that often LINNAEUS, in 
adopting pre-1753 names, did not retain the original sense, 
and that it is to oblige botanists to typify the names on their 
1753-types, and not on their previous ones, that the 1905 
legislation fixed 1753 as the earliest starting-point for the 
species and genera, and invalidated earlier references under 
the same name (Furtado in Gard. Bull. Straits Settl. X, 1938, 
pp. 162-172 and Art. 42 (2) and Art. 44 (2) of 1935 Rules). 
According to these principles, therefore, the name adopted 
in any starting-point book should be typified on the descrip¬ 
tion given (if any) and the types cited or implied in the book 
itself, even when the name and its description in this book is 
taken bodily from an earlier book having different types 
(cf. also Art. 54 in 1867 Code and De Candolle’s Commen¬ 
tary on it). 

This procedure is fundamentally opposed to that 
adopted by KUNTZE (Revisio Genera PI. 1891-98 and with 
POST, Lexicon 1904), who typified the names on their 
history prior to their validation under the Rules. KUNTZE’s 
plea was that nobody should have any right to change the 
application of a name after its publication, even if this 
publication were before the starting-point, and, therefore, 
invalid. But decisions made by the 1905 Congress obviously 
condemn KUNTZE’s procedures of typification, and permit 
the names to be typified on any syntype used in the 
starting-point books (Furtado in Gard. Bull. Straits Settl. 

X, 1938, pp. 173-181). Much of the confusion that exists 
among mycologists on the interpretation of the Friesian 
species and genera could be eliminated by following this 
general principle. The botanist who detects any mixtum 
compositum should have the right to choose any of the 
specimens as the lectotype on botanical grounds (Furtado 
in Gard. Bull. Straits Settl. IX, 1937, pp. 244-249 and 

XI, 1939, p. 18 Art. 22B). 

20. Typification of Names on the Author’s Manuscript Notes. 

No typification of names should be made solely on dues 
left by the authors on herbarium sheets. Such notes or 
signs are often of a provisional nature, and if they were of 
paramount importance in typification, they should have been 
published. A botanist may often name a specimen in a 
herbarium because it looks aberrant; he may even indicate 
it as the type of the name and make numerous notes on the 
sheet. Yet he will often delay the publication of the group 
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until he has had better specimens for study. In such cases 
the information found on the herbarium sheet first seen by 
the author may be misleading. Besides, not all the sheets 
subsequently studied by the author may be in the same 
herbarium, and where isotype duplicates are available, 
subsequent botanists need not apply for the original mate¬ 
rial. especially in cases where such material is not easily 
loaned nor allowed to be photographed. There are also cases 
where the original notes have been placed in the herbarium 
on wrong sheets during the course of mounting or 
remounting the same. In view of this, unpublished 
herbarium data should be used with the greatest caution, 
and must not be allowed to form the sole or even the 
principal basis for rejecting a typification made on published 
information. Much confusion has often been created by 
overlooking this principle (cf. Furtado in op. cit. X, 1939, 
pp. 330-335). However if no lectotype has been selected, 
such data might provide excellent clues for the valid typifica¬ 
tion of the taxonomic group. It is essential also that the 
lectotype should not be lightly chosen, and without any 
necessity (Furtado in op. cit. IX, 1937, pp. 296-299). 
That by a wrong selection of a type the whole series of 
subsequent studies may be misdirected is evident from the 
case of Rhus filicina DC. (1825) typified in Art. 51 Note 1 
and Note 3 (examples in the accompanying proposals) (see 
also Discussion 21 below). 

21. Typification of Names with a Meaning 

From time to time one comes across botanical names 
whose special meaning contributes to make them treacherous 
typification-quizzes. The elements which botanists have to 
consider in such cases are two, namely: (1) the root of the 
name itself which refers to the collector, locality, ecologic 
conditions, vernacular name, economic uses, or to some such 
data found on the label or sheet of one specimen; and ( 2 ) 
the validating description based primarily on another 
specimen. Which out of the two specimens should be 
chosen as the lectotype? 

From the type concept as elaborated in Art. 15, 18 and 
59, it is obvious that the nomenclatural entity must be 
typified on the specimen on which the validating description 
was based; the particulars derived from wrongly assigned 
specimens must therefore be ignored (see previous Discus¬ 
sion 20). 

Should it be decided that a name must be typified on 
the type that formed the source of the name and not on the 
one that formed the chief basis of the description, then such 
a ruling would be tantamount to giving a pel-mission to 
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establishing a taxonomic group merely by indicating the 
specimen and its collector, locality, ecology or vernac ula r 
n,ame. It must not bo overlooked that often names are 
taken from imperfect specimens, useless for any precise 
identification, whomi?. the descriptions are drawn from 
better material. Several authors have founded the nam es 
of genera and species of orchids on clues found on 
imperfect syntypes in the herbarium, but have based the 
validating descriptions on perfect living material. It is 
obvious that, in such cases, what validated the name is the 
description based on the type studied. To ignore this and 
to disregard the type of the validating description in order 
to follow a line of the least resistance in typification is to 
torpedo the type basis concept altogether. The principle of 
typifying a taxonomic group having two “types” of the 
afore-mentioned categories is in no way analogous to the 
principle adopted in typifying a new combination whose 
instatement has been accompanied both by a new description 
and the citation of the validating basinym. Here the epithet 
is attached to the type of the description of the basinym and 
so the author of a new combination is not free to apply it to 
another type and description. On the other hand, a name 
created for a new taxonomic group has to be interpreted on 
the types of the principal part of the description. This 
interpretation of the taxonomic group has nothing to do 
with the derivation of the name; for, the purpose of giving 
a name is not to indicate the characters or the history of the 
group but to supply a means of referring to it (Art. 15). 
This contention might seem contrary to the Rec. XV (/) in 
the Rules; but the fact that a principle has been embodied in 
a recommendation is a clear proof that it is not obligatory. 
The purpose of Rec. XV (/) is to discourage names being 
made from such root-words as might mislead inexperienced 
inquirers to erroneous conclusions. It is not meant to be 
applied in typifying names already made. 

Thus, in the case of Carex Oederi Retz., NELMES 
(Journ. Bot. LXXVII, 1939, p. 301) has shown that 
RETZIUS based his specific description not on Oeder’s 
figure (a, syntype cited), but on a specimen identical with 
C. pilidifera L. Later RETZIUS himself recognized the 
correct identity of the species and made a reduction accor¬ 
dingly. If RETZIUS’s specimen were a new species and not 
identical with C. pilidifera, then C. Oeden would have been 
used as the legitimate name for the species. To say thal, in 
such an event “it would have then been logical, not to call 
tiie new species C. Oederi, but to give a new name, such as 
Retzu” (Airy-Shaw in Kew Bull. 1947, pp. 35-37) is not a 
logical procedure. To be logical the first botanist to 
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recognized the mixtum compositum should have the libeity 
to typify the species on any one of the two syntypes on 
botanical grounds (see Discussion 19). The derivation of 
the word would not be a good botanical ground for making 
such a choice. In publishing the variety Aristida capensis 
var. Dieterleniana Schweickerdt (Kew Bull. 1939, p. 653) 
the author indicated (not without reason) Celiers II as the 
type and not Dieterlen 1205. In Ormocarpum Kirkii, 
SPRAGUE and MILNE-REDHEAD (Kew Bull. 1934, pp. 
42-43) have shown that KirWs specimen was imperfect and 
that the description was primarily based on Hildebiandt 
1935. In Poa amboinica L., Mant. Alt. (1771) 557, though 
the specific epithet was derived from a Rumphian name, the 
validating description was based on an Indian specimen 
<,both the Rumphian plate and the Rumphian description 
being pre-1753 should not have any status except that of a 
herbarium specimen and its manuscript description in the 
herbarium, none of which are admissible for effecting the 
validation of a name by reference). But apart from this, 
RETZIUS (Obs. Bot. iv, 1786, p. 20) recognized the mixtum 
compositum in the Linnean species and excluded from it the 
Rumphian syntype as the discordant element. This typifica- 
tion was generally accepted until challenged by MERRILL 
(Interp. Rumph. Herb. Amb., 1917, p. 88) on what are in 
my opinion erroneous assumptions. This challenge was 
upheld by FISCHER (Kew Bull. 1934, pp. 398-400) on the 
derivation of the trivial epithet of the specific name, and 
recently by AIRY-SHAW (op. cit. 1947, p. 36), because 
“Linnaeus adopted, from Rumphius, the geographical epithet 
amboinica”. I contend that in the interest of stability and 
finality of names the typification made by RETZIUS should 
be adopted. (For criticism of Merrill’s and Fischer’s views 
see Furtado in Gard. Bull. Straits Settl. IX, 1937, pp. 
297-298). 

Another example worth considering is the typification 
of Eranthemum L. (1753) by SPRAGUE in Kew Bull. 
(1926) 98. Here SPRAGUE confuses the issue by saying 
that E. capense L. (1753), the only species under the genus, 
“was based on a plant collected in Ceylon by Hermann, and 
described by Linne under the name Eranthemum in FI. 
Zeylan. 6 n.15 (1747) and Amoen. Acad. i. 384. In Sp. PI. 8 

Linn& unfortunately confused this with a Cape plant.” 

This statement of SPRAGUE suggests that the binomial 
E. capense was originally given to a Ceylon plant but that 
later LINNAEUS was confused and adopted the name also 
for a Cape plant. Actually E. capense was first instated in 
1753 and it then included elements from two sources as far 
as the citation of references were concerned: Ceylon and the 
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Cape; but under the habitat LINNAEUS mentioned only 
“Aethiopia” which included the Cape but not Ceylon. In 
Species Plantarum (1753), which is the starting-point book 
for the nomenclature of the genus and its species, 
LINNAEUS need not employ Eranthemum in its pre-1753 
sense; under the Itules he is free (retrospectively) to give 
the name in 1753 any sense he liked. If he applied it to a 
Cape plant, he cannot be said to have misapplied the name. 
Further since in Sp. PI. (1753) the genera are validated 
merely by mention of the species (an exception to the usual 
procedure Art. 41 and Art. 42), Eranthemum, when typified, 
should include E. capense. However, those who follow 
RADLKOFER (Sitz. Kaiser. Bayr. Acad. XIII, 1883, p. 285 
et annot.), KUNTZE (1890-98 and 1904) and SPRAGUE, 
and accept references back under the same name (invali¬ 
dated under Arts. 42 (2) and 44 (2)), take Eranthemum as 
having been validated by reference to a previous description 
under the same name though this previous description and 
name had a different meaning. On this basis they typify 
the genus Eranthemum on the Ceylon plant mentioned by 
SPRAGUE above, but generally transfer the binomial 
E. capense sensu typico (the African plant) to another 
genus. In other words these botanists remove from 
Eranthemum L. (1753) the very binomial or species ( E . 
capense) that validated the genus and is the type of the 
genus, a procedure quite contrary to Arts. 51-52 of the 
Rujes. 

The case of Eranthemum appears to be as follows: 
Before 1753, LINNAEUS based the genus on HERMANN'S 
specimen from Ceylon; but in 1753 he found a specimen from 
the Cape which agreed well with his generic conception of 
Eranthemum. This specimen, which was also described by 
HERMANN in the reference quoted by LINNAEUS under 
E. capense, was from a plant grown from the seeds sent 
from the Cape by OLDENLAND. Could it not be that 
Eranthemum was wrongly attributed in 1747 to Ceylon? 
HERMANN had collected both in Ceylon and in the Cape, 
and many of his specimens were mixed in mounting. 
LINNAEUS, however, had not at the time HERMANN’S 
Ceylon specimen with him to clear these doubts (fide R. 
BROWN, Prodr. FI. Nov. Holl., 1810, p. 332). But he knew 
that tiie Cape plant was a new species and required a 
binomial under his new scheme. LINNAEUS therefore 
gave the Cape specimen the binomial E. capense and there¬ 
fore mentioned only “Aethiopia” under the habitat, and 
excluded Ceylon though he gave a reference to the Ceylon 
specimen also. It is this binomial that validated the genus. 
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There was no mistake about the specimen being a new 
species or from the Cape. Reference to a previous 
description under the same name does not validate the genus 
(Art. 42-2), but serves to show its previous history. The 
mistake attributed to LINNAEUS is attributable only when, 
references to previously published descriptions under the 
same name are admitted against Art. 42 (2), and 
LINNAEUS is deprived of the right to give in 1753 any 
sense he liked to a previous name. The genus Eranthemum 
should therefore be typified on E. capense, as this binomial 
validated the generic name; and this species not only 
included OLDENLAND’s specimen from the Cape but was 
stated to be from Africa only. 

It may be noted that ALSTON in Handb. FI. Ceylon 
VI (1931) 226 and 228, uses Daedacalanthus R. Anders, and 
D. jastigiatus (Lamk.) Alston for Eranthemum L. sensu 
Radlkofer (1883) and E. montanum Roxb. respectively, and 
Pegafetta Adans. and P. malabaricum (Clarke) Alston for 
what has been called Pseuderanthemum Radik, and Ps. 
malabaricum (Clarke) Fischer, thus retaining Eranthemum 
L. and E. capense L. for the Cape plant typified on 
Oldenland’s specimen. A good deal of confusion made in 
these genera can be best removed by following ALSTON’S 
typifieation of Eranthemum, especially when Pseuderanthe¬ 
mum has also been misused. (In a recent paper BREME- 
IvAMP and NANNENGA-BREMEKAMP have typified both 
Eranthemum and E. capense on the Ceylon plant, but have 
not discussed the previous typifications (Nederl. Akad. Wet. 
Verh. (Sect 2) XLV no. 1 (1948)33). 

22. Later Homonyms 

Types have been unnecessarily emphasised in the 
definition of a later homonym, so that it seems possible to 
reject an earlier valid name as “illegitimate” and to accept 
an identical later combination with a different authorship or 
dare as legitimate. Thus, for instance, Pseudotsuga 
toxifolia (Lamb.) Britton (1889), although admitted as 
valid with a force to render a later name with a different 
type “illegitimate” (impriorable), has itself been rejected as 
“illegitimate” and considered without any force to render 
Ps.taxifolia (Lamb, ex Poir) Rehder (1938) “illegitimate”, 
because the latter combination has the same type as the 
former; accordingly the latter combination has been declared 
as the legitimate (correct) name for the Douglas Fir 
(Sprague and Green in Kew Bull., 1938, pp. 79-80; for 
further similar examples see Furtado in Fedde, Repertorium 
XLIV, 1938, pp. 256-264). 
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But the Buies provide that an alteration m diagnosis 
and in circumscription, however considerable, but “without 
the exclusion of the type does not warrant the citation of an 
author other than the one who first published its name”, 
though the authorship of considerable emendations may be 
indicated (Art. 17). In the aforementioned case, however, 
SPRAGUE and GREEN have given to the authorship of 
names an importance unwarranted under Art. 47, so that, 
under their view, the authorship would become an important 
part of the botanical mime. They have overlooked the fact 
that the correct citation of authorship is not a problem that 
concerns validity, priorability or legitimacy of a name; it 
affects only its propriety. If the view of SPRAGUE and 
GREEN were valid, then the rejection of homonyms 
established by different authors would become meaningless. 

This opinion of SPRAGUE and GREEN on homonyms 
does not accord with the spirit of the Commentary made by 
the British botanists responsible for the present wording of 
the rule of homonyms. Declaring that it is a sheer waste 
of time to oblige botanists to undertake critical research to 
find out whether or not a prior homonym is legitimate in a 
given position (p. 5), the Commentary states that “this 
Article prohibits the duplication of names which have been 
published with a description (or reference to a former 
description), even if they are illegitimate. It will stabilize 
nomenclature, especially in the numerous cases where there 
is doubt or dispute whether a prior homonym is illegitimate 
or not”. (Brit. Proposals, 1929, p. 43). Professor 
REHDER states in the Preliminary Opinions, Amsterdam, 
1935, Art. 47 bis, p. 14, that the meaning of a name “should 
be clear even without author citation, since the author is 
often omitted, particularly in applied botany and popular 
publications. We have to consider also the use of botanical 
names outside of strictly taxonomic work.” 

From the foregoing I conclude that the opinion held by 
SPRAGUE and GREEN on the legitimacy of orthographi- 
cally similar names when an earlier one is rejected, cannot 
be maintained. Due amendments are therefore proposed to 
make the rule of homonyms more precise (see Arts. 61A-B 
and Art. 52B-D, and also discussion on superfluous names 
in 14-15). 

However Art. 47 could be made more explicit as to the 
manner of citing the correct name for the Douglas Fir. 
From Art. 69 it looks as if Ps. taxifolia Britton (= Ps. 
taxifolia (Lamb.) Britton), and not Ps. taxifolia (Lamb, 
ex Poir.) Britton emend. Rehder or Ps. taxifolia (Poir.) 
Rehder, is the correct way of expressing the authority of 
the first valid and priorahle instatement of the name. 
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23. Specific Epithets under an Impriorable Generic Name 

Later homonyms, unless they be conserved generic 
names, are impriorable, that is, they are valid but cannot be 
included in priority considerations. This should have 
deprived specific epithets instated under an impriorable 
genus of the right of priority even outside the genus. Thus, 
since Rademachia Thunb. (1776) is a later homonym, the 
combination R. Integra Thunb. (1776) can never be 
legitimately used, and so when THUNBERG established a 
new genus Sitodium (1779), the combination S. macrocarpon 
Thunb. (1779) should have been the legitimate name for the 
species. This procedure can be defended also under the 
strict wording of the present Rules which prescribe that only 
“legitimate” combinations (that is, those satisfying all the 
rules—Arts. 2 and 45) should be used in priority considera¬ 
tions. But as this procedure would not contribute to 
economy in specific epithets and would also lead to ignoring 
important contributions made to the systematy of the 
genera bearing names which are later homonyms, and since 
later homonyms themselves are made usually in ignorance 
of the existence of the previous homonyms, the modern 
tendency lias been to allow priority to the specific epithets 
instated under an impriorable genus. Further it must be 
borne in mind that all specific epithets instated under an 
impriorable genus form an obstacle to the formation of 
exactly similar combinations under an earlier priorable 
generic homonym. These reasons therefore justify the 
custom of allowing priority to the specific epithets instated 
under an impriorable generic name. An appropriate 
amendment has been proposed in the Rules to clarify this 
problem. 

However, an admission of priority to such epithets 
should not be mistaken as an opening for admitting as 
priorable, the specific epithets instated under no genus, or 
under an invalid genus, or under a generic name which was 
intended to be but was not actually instated. As the 
epithets instated under such circumstances are invalid, the 
question of their priorability does not arise. The invalidity 
of specific epithets under an invalid or no generic name 
might seem so axiomatic under the binomial binary system 
of nomenclature for species (cf. Linnaeus’s Aphorisms 257 
and 286 and comments on them in Critica Botanica), that 
one might well question the need of emphasising the fact 
here; but Discussion 24 will show that there are nomen- 
claturists who c/bestion the validity of the axiom, and that 
there is a definite attempt to amend the Rules so as to admit 
such specific epithets as valid. The reader should therefore 
bear in mind the status of specific epithets instated under a 
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valid but impriorable generic name, so that, in the following 
discussion, the distinction between it and the status of the 
epithets attached to no generic name or to a generic name 
that has no status under the rules may be clearly recognized. 

24 . “Binary” Names under an Invalid Genus 

Art. 67 states the conditions under which a generic 
name must not be admitted even when othei'wise it seems 
satisfactory under Arts. 25, 37 and 42. But since 
WALTER’S “genus” Anonymos satisfies none of these 
Articles, there should not be any doubt of its being invalid, 
i.e. status-less under the Rules. In fact the legislators have 
singled out this term as an example of a word that cannot be 
considered as a valid generic name under Art. 67 (1); no 
further doubt should therefore arise about its invalidity. 
And it is obvious that, from the very definition of the binary 
name, the specific epithets instated under Anonymos should 
be equally invalid (cf. Linnean Aphorisms 257 and 286, 
and Art. 27 of the 1935 Rules). Yet SPRAGUE proposes 
that, in the following amendment, the Congress should state 
in the form of a rule that the specific epithets preceded by 
the word Anonymos are invalid even though the proposed 
i ule applies to that particular word only: 

“Binary combinations of a specific epithet with the word 
Anonymos are illegitimate, since the word Anonymos is not 
a generic name (Art. 67(1)). Such combinations are not taken 
in consideration for purposes of priority of the epithet 
concerned. 

“Example: The binary combination, Anonymos aquatica 
Walt. PI. Carol. 230 (1788) is illegitimate. The valid name 
for the species concerned is Planera aquatica J. F. Gmel. 
(1791), and the date of the epithet aquatica, for purposes 
of priority, is 1791. The species must not be cited as Plamera 
aquatica (Walt.) J. F. Gmel. If, however, it is desired to 
indicate that the epithet originated with Walter, the name 
may be cited as Planera aquatica [(Walt.)] J. F. Gmel.” 
(Kew Bull. 1939, p. 318, sub Art. 27). 

The Rules empower the Congress to suspend, in certain 
cases, the application of the rule of priority; but even then 
it is better for the Congress not to exercise this power if the 
effects of the proposal can be secured by applying the 
existing rules (cf. Furlado in Gard. Bull. Straits Scttl. 
IX, 1937, p. 253). But when the Congress is asked to give 
ft special decision on a particular case and embody that 
decision in the form of a rule applicable to that case only, 
it is time for the Congress to call a halt and consider whether 
such a procedure might not create an undesirable precedent 
and affect seriously the normal practice. Moreover, special 
decisions, when given unnecessarily, and/or embodied in the 
form of a special rule applicable to that case only, often 
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mislead taxonomists into thinking that the results secured 
by a special decision or rule were otherwise not attainable. 
This sows a seed for the future misinterpretation of the rule 
applicable to the case. If the existing rule were invoked 
and the deductions were accordingly made, the decision 
would have reinforced the rule and prevented its future 
misinterpretation, a procedure, I believe, followed with 
great effect by zoologists. When advisable, the case could 
be cited as an additional example illustrating the application 
of the particular rule. Hence there are grave objections to 
adopting SPRAGUE’s proposal. I note also that the 
editors (Camp, Rickett and Weatherby) of the 1947 special 
edition of the International Rules of Botanical Nomen¬ 
clature object to cluttering the main body of the Rules 
“with decisions on individual cases” which “might very 
profitably be relegated” to appendices or to a series of 
opinions. 

But apart from this novel way of trying to outlaw the 
alleged “binary” combinations (for the Congress has dis¬ 
approved the principle for rejecting properly instated 
specific names) there are also serious objections to the 
wording of the proposal itself; for the invocation of Art. 67 
(1) means that, since WALTER did not intend to adopt 
Anonymos as a generic name, the specific epithets cannot be 
taken to have been published validly. Thus put, the reason 
for rejecting WALTER’S specific epithets under Anonymos 
misdirects the whole issue; for one conclusion from this 
premis would be that, had WALTER intended Anonymos to 
be a generic name, then 44 specific epithets published by 
WALTER under Anonymos would have been valid, despite 
the fact that Anonymos was never described as a taxonomic 
group to satisfy Arts. 37 and 42 or 43. So the word 
“binary” in Art. 27 would be synonymous with biverbal, in 
which sense SPRAGUE has used the word in the proposal. 
This would mean, therefore, that specific epithets could be 
validly instated under a status-less (invalid) generic name, 
a conclusion I have nowhere found seriously maintained 
except by a few botanists who use the word “binary” very 
loosely to mean biverbal (cf: Sprague and Riley in Joum. 
Bot. LXII, 1924, p. 7 and Sprague and Hubbard in Kew 
Bull. 1933, p. 15 and 1936, p. 319). 

The principle involved in the above-mentioned proposal 
goes against the essence of binary binomial nomenclature 
itself. Its admission would defeat the very purpose of 
prescribing binary binomial nomenclature to species. In 
arguing the fallacy of this theory and the contradictions 
involved, I had also discussed the invalidity of the specific 
epithets proposed by WALTER under Anonymos, not only 
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under Art. 27, but also under the rule of nomina vel epitheta 
provisoria, for all these epithets were published in the hope 
that future botanists would put them under their proper 
genera, WALTER himself not having assigned them to any 
known genus. It is true that some botanists attributed the 
epithets to WALTER, but it has already been shown that 
such attributions are wrong (retrospectively) under the 
present Rules and that those epithets stand on the same 
footing as the (retrospectively) invalid names taken up 
from WALLICH’s catalogue bv subsequent botanists and 
attributed to WALLICH. WALTER’S specific epithets 
were shown to have been validly instated by GMELIN 
(1791) and others, who therefore become the real authors 
of the epithets under the Rules. In such matters custom 
cannot be invoked in order to nullify a clear law (Furtado 
in Fedde, Repertoiium XLIV, 1938, pp. 256-264). 

By accepting the definitions of the terms binomial, 
binary and biverbal indicated in Discussion 2 of this paper, 
it becomes clear that a specific name which indicates only 
one description (unless that description be of the descriptio 
generico-specifica class) can be neither a binary nor a 
binomial, though it may be a biverbal. The specific epithets 
“instated” under Anonymos by WALTER, like such 
biverbals as ViUebmnnea integrifolia Gaud, and V. crenulata 
Gaud, are, therefore, neither binary nor binomial, for in 
each case the combination indicates only one description. 
Hence these combinations deserve no recognition from 
botanists, though Villebrunnea was intended to be a generic 
name but never associated with any generic description 
(cf. Furtado in Bull. Jard. Bot. Buitenz. XVI, 1939, pp. 
116-119). In fact Villebrunnea does not come under Art. 
67 at all; for Art. 67 deals with names which are inadmis¬ 
sible under the Rules even when they are properly published 
and are accompanied by generic descriptions. It does not 
deal with cases where admissible generic names are not 
accompanied by generic descriptions, for the obvious reason 
that names without descriptions are invalid (Arts. 37 and 
42). However it has to be admitted that the examples given 
in Art. 67 are not carefully chosen to illustrate the various 
points dealt with in the rule, and Anonymos is one of the 
ill-chosen examples. 

The use of the word “binary”, and the way of invoking 
Art. 67 (1) in the amendment proposed by SPRAGUE are 
therefore misleading. The epithets concerned are invalid 
(without any status) under the existing rules (see also 
Furtado in Philipp. Journ. Sc. LXIX, 1939, pp. 467-469). 
I contend therefore that the proposed amendment should not 
be approved. 
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As to the manner of citing the authority of an invalid 
name, when validated by another author, the subject is to 
be dealt with in Art. 48. But I doubt the advisability of 
quoting the author of an invalid name in a double bracket. 

2r*. The Fallacies of Implicit References 

In Kew Bull. (1937) 475-476, under the title of 
“Epipogum or Epipogium” SPRAGUE and GREEN have 
defended a procedure based on two fallacies, namely, (a) 
the incidental mentioning of invalid oi provisional names 
constitutes a definite acceptance of the names, a procedure 
condemned by Art. 37; but, since this assumption does not 
carry one very far, for the names would still remain without 
a valid description, and, therefore, invalid, the second 
assumption is made, that is, ( b ) the name incidentally 
mentioned is validated by an implicit reference to a descrip¬ 
tion published previously under the same name. 

In disputing this theory of implicit reference, I submit¬ 
ted that, in order to decide whether or not the author wished 
to adopt an older name definitely, the easiest way was 
to apply the provision in Ait. 42 (2), which clause, though 
ignored by the two authors, invalidates, like Art. 44 (2), 
references to previous descriptions under the same name. 
From 1905 this provision forms an important part of the 
Rules, being then introduced to proscribe'^ principally the 
procedure defended by KUNTZE who, by admitting refer¬ 
ence back under the same name to pre-1753 literature, had 
effected over 30,000 name changes (cf. Furtado in Gard. 
Bull. Straits Settl. X, 1938, pp. 162-72). Nevertheless. 
SPRAGUE has now made the proposal to omit the phrase 
under another name from both Arts. 42 (2) and 44 (2). 
As an approval of this proposal would cause many name- 
changes, and even remove the definiteness of many other 
names, a discussion on Art. 44 (2) may not be out of place 
here (the problems concerning Art. 42 (2) having been 
already dealt with in my paper referred to above). 
However it may be noted here that, when SPRAGUE states 
that many Linnean generic names have been validated by 
reference to pre-Linnean descriptions (Kew Bull. 1939, 
p. 323, sub Art. 42), he overlooks the fact that, under Art. 
20, if any descriptions are to be associated with the Linnean 
genera of 1753 and 1762-63, they are the first subsequent 
descriptions in LINNAEUS’S Genera Plantarum ed. 5 
(1754) and ed. 6 (1764). Even if the phrase were omitted, 
the contention of SPRAGUE would, therefore, be erroneous 
as applied to the Linnean generic names. 
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In proposing to omit the phrase under anothet name 
from Art. 44 (2), SPRAGUE states that “this omission is 
required to provide for the case of a pre-Linnean binary 
specific name validly published by a post-Lmnoan author 
with reference to the pre-Linnean description.” (Kow Bull. 
1939, p. 323). ThivS is a very misleading statement. The 
binary binomial system of nomenclature for species was 
consistently employed for the first time in 1753. In the case 
of biverbal specific names of pro-1753 authors, there are 
many doubts whether the names are merely binary or 
biverbal, or truly binary biverbal binomials. Sometimes 
they are biverbal generic names, and therefore unitary; in 
some other cases they are biverbal and binary but not 
binomial; in many cases the names are biverbal binomial 
for forms and varieties, and so not binary; or when binary 
and binomial, the genus is based on characters of habit and 
uses, not on floral characters. This difficulty is met with 
also in the case of those post-1753 books in which the 
Linnean binomial system was not consistently adopted. To 
obviate this difficulty the Rules have interdicted all the 
specific names in such books, even those post—1753 names 
that seem to be clearly binary, biverbal binomial specific 
names (Art. 68 (4); also Furtado in Bull. Jard. Bot. Bui- 
tenz. XVI 1939, pp. 116-119). Judging from the loose 
sense in which the term “binary” has been employed, the 
tendency to admit such names would still be great if the 
clause under another name were omitted. Furthermore, 
LINNAEUS, Spec. PI. (1753) and (1762-63) are taken as 
a sort of check-list wherein are registered all the species till 
then known to science, and wherein characters are shown in 
order to be able to distinguish between them. Should a pre- 
1753 species having a binary, biverbal binomial name be 
found not to have been taken up in the many editions of 
Species Plantarum and in other descriptive check-lists (e.g. 
Lamarck’s Encyclopedic, Persoon’s Synopsis Plantarum, 
and Don’s General System of Botany and Gardening), 
it would be better now to deny validity to such names even 
though the names were registered or casually mentioned, 
but not described, in some lists, catalogues, theses, itinera¬ 
ries or discussions; many name-changes and complications 
would result by allowing validity to these names (cf. 
Furtado, 1938 cited above). 

Thus, for instance, many pre-1821 names of Fungi 
Caeteri recorded in STEUDEL’s Nomenclator (Crypto- 
gamia) (1824), would have to be revived if the phrase 
under another name were omitted from Art. 44 (2). The 
many involved arguments and assumptions made for getting 
Poindana spinosa admitted as valid (Sprague in Kew Bull. 
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1931, pp. 91-96) could be easily disposed of by referring the 
whole question to Art. 44 (2) which SPRAGUE has 
ignored and which he now seeks to eliminate from the 
Rules. In all such cases the clauses Arts. 42 (2) and 44 (2) 
are so to say labour-saving devices for botanists who might 
have otherwise to consider lengthy arguments before 
deciding the validity or invalidity of names. By way of 
illustration I shall discuss at some length the case of 
Petroselinum crispum : 

In the Kew Hand List of Herbaceous Plants ed. 3 
(1925) 122, the name P. crispum Nym. is listed without 
any description. No one is bound to take any notice of it, 
because it has not been published before as a valid name, nor 
is there given under it any definite reference to a previously 
valid description. But AIRY-SHAW discovered that the 
name was published in 1879 as a synonym of P. sativum 
Hoffm. and that it was apparently intended to be an isonym 
of Apium crispum Mill. This does not carry one any 
further, for combinations published in the synonymy are 
inadmissible (Art. 40), a fact also admitted by AIRY-SHAW 
though he allowed validity to P. crispum Nym. in the 
following manner: 

But the combination has been taken up in the Kew Hand 
List of Herbaceous Plants ed. 3,122 (1925), and attributed 
to Nyman; and it appears that it must be regarded as validly 
published in that place (cf. Sprague and Green on implicit 
citation in the case of the generic name Epipogium, in Kew 
Bull. 1937, 475) (Kew Bull. 1988, pp. 256-258). 

Later AIRY-SHAW’s attention was drawn to the fact 
that P. crispum (Mill.) Nym. was a binomial combination 
published for a variety under P. sativum Hoffm.; and 
AIRY-SHAW admits that “varietal binomials” are inad¬ 
missible under the present nomenclatural system (Art. 28). 
But under the theory of implicit reference he finds the 
iollowing way out of this difficulty: 

The first valid use of the combination Petroselinum crispum 
(i.e. for a species) is apparently in the Kew Hand List of 
Herbaceous Plants 122 (1925), and the attribution to Nyman 
may be taken as validating reference to Nyman’s well-known 
work, where the author of the name-bringing synonym, Apium 
crispum Mill., is cited in brackets. There is clearly no doubt 
as to the plant intended either by Nyman or by Miller, nor 
as to the works of those authors intended by the Kew Hand 
List and by Nyman respectively (Kew Bull. 1939, p. 168). 

It may be remarked here that the question of validity 
or invalidity of a name is not decided by doubts, or the 
absence of doubts, w about the plant intended; otherwise 
almost all the names in WALLICH’s Catalogue would have 
been valid, for they were accompanied by numbered sets of 
plants distributed to many botanical institutions. The 
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alleged obviousness of the wotk intended by the compilers of 
the Kew Hand List is not as easy to understand as 
AIRY-SHAW imagines, for compilers of such Hand-lists do 
not usually consult original works, but go by herbarium 
determinations. Often invalid combinations get unwit¬ 
tingly into such Lists. It is more probable that the 
compilers had never intended to publish a new name, nor to 
refer to any work, but had merely adopted P. crispum Nym. 
because of the authority of the botanist who had determined 
their specimens in the herbarium. What the determining 
authority intended by the binomial is not easy to decide; the 
binomial might have stood for the variety as named by 
NYMAN. If such listings are admitted as valid publica¬ 
tions of names, then one could also argue that: all 
pre-starting point names; the names published in works 
wherein the binomial system has not been consistently 
employed (Art. 68-4) ; provisional names; and invalid 
manuscript names cited in the synonymy, become valid when 
they are registered in subsequent indexes or nomenclators. 
Further the mere registration of varietal binomials as if 
they were specific names would also constitute the valid 
publication of the binomials as specific names. Even a 
casual mention of such an invalid name and its author by a 
careless worker would oblige botanists to admit it as valid 
and investigate as to what it originally meant, where it was 
published, the Rules making no distinction between well- 
known and less known works. This would mean that 
botanists should possess a list of all the invalid names 
published before and after the starting points, despite the 
fact that such names have no status under the Rules. 
Perhaps the compilers of such lists would then be considered 
as the real validating authors of the invalid names, since 
the mere registration has been claimed to give validity to 
previously invalid names. 

From the foregoing it is evident that numerous 
complications will arise by omitting the phrase “under 
mother name” from Art. 42 (2) and 44 (2). This phrase 
was intentionally inserted in the Articles of the 1905 Rules. 
If the phrase were retained in Art. 42 (2), many of the 
proposals to conserve generic names already in use would be 
unnecessary. Thus the proposal to conserve Hippeastnm 
Herbert (1821) versus Leopoldia Herbert (1821) made by 
SEALY to the 1940 Congress (Kew Bull. 1939, pp. 49-68 
and 328) becomes meaningless, for what is already valid 
and legitimate does not require to be conserved versus a 
name which, under the existing Rules, has no status and no 
claim to recognition by botanists (invalid). 
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26. Alternative Names and the Will of the Congress 

Discussing the simultaneous publication of Cymbopogon 
Bequiertii De Willd. (1919) and Andropogon Bequctrtii De 
Willd., CROIZAT (Journ. Arnold Arb. XXII, 1941, pp. 
133-142) states as follows: 

De Willdeman believed either that these two names were 
synonymous in the accepted sense, or that they were not. If 
he did believe that the names were synonymous, he erred 
m publishing two names where one was sufficient, the other 
being superfluous (Art. 16, Art. 60(1)), or illegitimate (Art. 
40); if he did not believe, he clearly acted to design a new 
combination in anticipation of the eventual acceptance of the 
group, which is a patent violation of Art. 37tcr, and creates 
a nomen provisorium (p. 137). 

The first part of this argument is faulty, because the 
two names, being in a different position, cannot be 
“superfluous” under Arts. 16 and 60 (1). As to the second 
part, Art. 40 does not apply because Andtopogon Bequtertii 
was not “merely cited as a synonym”; it was published as an 
alternative name to Cymbopogon Bequ;ntii, in order first to 
indicate that there are two current views about the major 
taxonomic group, both accepted as taxonomically valid, and 
then to prevent name-changes being made by others which 
could be done by the author himself. In discussing this 
principle in some detail, I had mentioned the complications 
made by persons who were after easy honours (Gard. Bull. 
Straits Settl. IX, 1937, pp. 239-240). But I have also come 
across some examples where botanists, in order to avoid 
criticisms of the type levelled by CROIZAT, have published 
the names in one periodical, and the alternative names in 
another, making it thereby difficult for workers on the 
groups to collect the necessary references. DE WILLDE¬ 
MAN could have published either of the two names, and 
botanists would have accepted the name as valid; and 
CROIZAT himself would not have any objection to accepting 
the second name had DE WILLDEMAN published it after 
the first. CROIZAT’s objection is because the two names 
have been published simultaneously and have saved workers 
file trouble of looking up two different periodicals for the 
information that could have been obtained in one. 

As to the third part of the argument offered by 
CROIZAT, that alternative names are provisional, to be 
outlawed under Art. 37 ter, it must be recalled that this 
point received a good deal of consideration from the 
Congress at Amsterdam. The President (Dr. E. D. 
MERRILL) pointed out that the provisional names were 
against the spirit of the Rules, but that alternative names 
were not provisional names. From the Proceedings it is 
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evident that the Congress was of the opinion that, if alter¬ 
native names were placed on the same footing as provisional 
names, then none of the alternative names could be accepted 
as validly published. Thus, in the case discussed both 
4 ndropogmi Bcqun'itu and Cymbopoyon Beqwirtii would 
have to be rejected. In view of this and also in view of the 
complication that would arise as to the authorship, Prof. 
W. ROBYNS “suggested that, as a matter of practical 
convenience, such alternative names should be treated as 
valid”, and later amended the proposal by eliminating the 
.word '‘sen evmtuale” which, according to the discussion 
recorded in the Proceedings, referred to alternative names. 
The proposal thus amended was adopted by the Congress 
(Proceed. I, 1936, pp. 364-366). 

There was no other decision to validate alternative 
names; but the fact that a proposal to reject both provisional 
and alternative names was amended with the express object 
of excluding alternative names from the effects of the 
proposed rule is a sufficient proof that the Congress 
regarded alternative names as valid. This conclusion is 
further strengthened by the different summaries of the 
decisions taken at the Congress, published in Chron. Bot. II 
(1936) 38, Journ. Bot. LXXIV (1936) 75 and in Kew Bull. 
(1936) 186. I have not seen any correction issued to these 
announcements or to the Proceedings. 

It is true that the wording of Art. 37 ter is not happy. 
That the definitions of provisional and alternative names 
require further clarification so as to prevent conflicting 
interpretations of the rule was pointed out in my paper 
quoted by CROIZAT (Furtado in Card. Bull. Straits Settl. 
IX, 1937, pp. 230-232 and 239-240). And this faulty 
wording of Art. 37 ter is now the sole basis of CROIZAT’s 
not interpreting the Article on the evidence made available 
in the discussion that preceded the approval of the rule in 
the present wording. Hence CROIZAT concludes that the 
summary given by SPRAGUE of the Congress decisions is 
eironeous as far as alternative names are concerned, and 
therefore maintains that Art. 37 ter, as approved by 
“sovereign will of the Congress” invalidates precisely those 
names to safeguard which the original proposal was 
amended. 

Previous practice of quoting alternative names was 
very conflicting, a fact also made obvious during the discus¬ 
sion of Art. 37 ter at the Congress. Hence the way in which 
an alternative name has been registered in Index Kewensis 
cannot be invoked as illustrating an "established custom” 
under Art. 5. Were a name invalid (without any status 
under the Rules), the editors of Index Kewensis should not 
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have registered it at all. Besides, alternative names have 
not been uniformly registered in Index Kewensis, e.g. 
Syzygium paniculatum Gaertn. and Eugenia, paniculata 
Banks ex Gaertn. (1788), Claytonia Washingtonia Suksdorf 
vel Montia Washingtonia Suksdorf (1898) and Lithocarpus 
vel Pasania Rodgeriana A. Camus (1931). Further if the 
previously established custom did not approve of these 
alternative names, then botanists like DE WILLDEMAN 
could be said to be the breakers of the custom; but the 
opinion that “any subsequent author who took up the name 
Andropogon Bequaertii would certainly attribute it to DE 
WILLDEMAN” (an opinion voiced at the Congress both by 
ROBYNS of Bruxelles and HANDEL-MAZZETTI of 
Vienna), shows that the previous “established custom” was 
not what CROIZAT has it to be. 

In view of this the botanical public is justified in 
considering that the Congress has not only accepted alter¬ 
native names “as a matter of practical convenience”, but 
also condemned expressly the provisional names. Our 
endeavour, therefore, should be to find a more appropriate 
terminology for framing the rule in such a way that the 
“sovereign will of the Congress” shall be unequivocal. 

BAILEY (Gent. Herb. II, 1932, pp. 430-433), who 
upholds the validity of alternative names and quotes many 
instances, pleads that the Congress should be more precise 
in defining what a synonym is, so as to prevent confusion 
between alternative names and synonyms. He cites an 
instance of an extreme form of multiple nomenclature which, 
I believe, is rare: Seduwi-Cotyledum-Echeveriw-Diodostemon 
clavifolia Alwin Berger in Gartenflora LIII, p. 205. It is 
possible that many alternative names published in the last 
two centuries have been overlooked, and if their resuscita¬ 
tion now would cause confusion and if there is no way of 
distinguishing between synonyms and alternative names 
published in early literature, it would be advisable to con¬ 
sider all long overlooked or ignored alternative names 
published before 1905 as invalid, and to oblige authors in 
future to indicate in a definite way whether a certain name 
is alternative or a synonym (cf. Linnean alternative combi¬ 
nations published under Melilotus sub Trifolium which have 
been long ignored). 

27. Responsibilities of Publishers 

The 1930 Congress decided that the validity of a paper 
reserved for private circulation should not be admitted 
unless distributed to the institutions to be specified under 
the Rules; and I tried to show that, unless this specification 
included certain institutions interested in the work and 
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unless the distribution were made through a Committee, 
grave complications would certainly arise (Chron. Bot. Ill, 
1937, pp. 337-339, and in Card. Bull. Straits Settl. IX, 1937, 
pp. 273-279). In the latter paper a scheme was worked 
out so as to secure a priority in distribution for the interested 
institutions; for I believe validity should not be allowed to 
a paper, say on the lndo-Malaysian flora, if the distribution 
to all the lndo-Malaysian institutions is refused or ignored 
by the idiosyncratic author of the work meant only for 
private distribution. A distribution to institutions not 
interested m the work serves no useful purpose; these 
institutions may even destroy the books which are useless 
to them. If such a Committee had regional representatives 
in different pails of the world, the .principle would have 
worked even during the last great war. The regional 
representative could have undertaken to reserve copies for 
other institutions to which copies could not be sent owing to 
war. 

However there is now a move to abandon the specifica¬ 
tion of the institutions required in Art. 36. If the list is to 
be abandoned, the responsibilities of publishers and/or of 
authors must be clearly stated; for, owing to the high cost 
of printing and to the paucity of funds, there is a great 
danger of systematic papers being published in periodicals 
least likely to come to the attention of the interested public 
(cf. examples in Gard. Bull. Straits Settl. IX, 1935, p. 113 
and XI, 1939, p. 21 sub Art. 36). 

There is also the question of separates. These offer the 
author an effective means of establishing an exchange with 
his colleagues. Many publishers, in order to secure first 
class contributions to their periodicals, are therefore obliged 
to supply to the author gratis a certain number of separates 
of the paper. But satisfying the demands of the individual 
contributors and sending a few complimentary copies for 
reviews or to some institutions are not synonymous with 
meeting the nomenclatural requirements for rendering the 
contributions effective (valid). The demand by authors for 
separates is for a subsidiary distribution, that is, a distribu¬ 
tion having nothing to do with valid publication of the 
papers. Were publishers of the periodical to make the 
authors individually responsible for the measures necessary 
to render the contributions valid, then authors themselves 
would individually be the publishers of their own contribu¬ 
tions (assuming the authors take the measures in question), 
and the periodical would be merely a review in which the 
papers are published at second hand (and often with 
fictitious dates, because the editors of the periodicals would 
not know when the authors “published” their separates). 
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Under such circumstances, in giving vefeiences to a new 
nomenclatural entity, the title and the page of the pamphlet, 
and not the title and the page of the periodical wherein the 
contribution was subsequently reprinted or incorporated, 
would have to bo cifed. 

Furthei*, without advertisements, there would be groat 
difficulties not only in subscribing to the papers, but in 
preventing ineffective (invalid) papers from being passed 
as effective and at wrong dates. In the case of large books, 
the publishers are interested in the disposal of the books, 
at least in order to recoup the initial outlay in printing; so 
they feel the need of issuing advertisements in due time. 
But in the case of separates the author does not incur any 
expenses, nor is he interested in the sale of the separates. 
In fact any attempts to advertise the sale of a few separates 
received gratis may involve the author or his agents in 
financial difficulties. Notwithstanding this aspect of the 
problem, it has been recently contended that, when advance 
prints are supplied to the author, the publishers are justified 
not only in calling these prints “advance separates” of the 
periodical, but also in reckoning effectiveness from the date 
on which the prints were supplied to the author. 

It is obvious therefore that publishei s must be made to 
realise that to publish a botanical contribution does not 
mean to print and/or distribute it to special persons or 
institutions only; but it means that the publication must be 
made available in due time to the interested botanical public. 
It is evident that no objections are raised for publishing a 
large work in small pails or fascicles, provided these are 
made available to subscribers in due time; but publishers 
cannot transfer their responsibilities of securing validity to 
the paper to the author by supplying him a few copies of his 
paper in advance, nor is this duty fulfilled if, in addition to 
supplying the copies to the author, six copies are sent to be 
utilised in herbaria or to be reviewed in periodicals. Since 
at least one institution has offered this as a plea for not 
sending its periodicals in due time to the subscribers (by 
purchase or exchange) (Iloehreutiner in Candollea VII, 
1938, p. 517), it seems necessary to legislate on this point 
so as to prevent such procedures in future. Necessary 
amendments have theiefore been proposed to deny validity 
to papei's for which no steps have been taken to insure their 
disti*ibution in due time to the interested public. 

28. Orthography of Names 

In Gard. Bull. Straits Settl. XI, 1939, pp. 4-7, I 
suggested that the subject of orthography of names be 
referred to a special committee, so that the question of such 
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cognate subjects as that of homonymy and tautonymy might 
be considered at the same time; for in this matter simplicity 
and clearness are essential to avoid equivocation. Thus, 
for instance, if Nasturtium Nasturtium-aquaticum is a 
tautonym under the Rules (Art. 68-3), then the binomials 
Asplenium Trichomanes and A. Trichomanes-dentatum are 
a pair of homonyms; for a tautonym is nothing but a 
binomial where specific epithet is homonymous with the 
generic name (SPRAGUE’s contention that A. Trichomanes- 
dentatum is “intrinsically invalid” under Art. 27 does not 
merit consideration cf. Furtado in Philipp. Joum. Sc. LXX, 
1939, pp. 197-198). As numerous proposals have since 
been put forward regarding the orthography of botanical 
names, I may be excused for adding here a few more 
remarks on this subject (cf. also Furtado in Gard. Bull. 
Straits Settl. IX, 1937, pp. 249-255 and 256-258). 

In the examples in Art. 70, Sarauja Willd. is said to be 
a typographic error for Sarauia, because WILLDENOW 
always adopted the latter spelling in his herbarium. This 
is a surprising statement, since in German (and WILLDE¬ 
NOW was a German) i and j have the same phonetic value, 
and in the manuscript i may be written where j would be 
employed in print. Both in German and later Latin j is 
preferred instead of i when it is at the beginning of a 
syllable. Thus Jesus, /ohannis, Juventus, Mafus, Mala- 
janus and Cuius are used instead of Zesus, Zohannis, 
Zuventus, Maius, Malafanus and Cuius; and in dictionaries 
it was customary to list alphabetically under 7 all names 
commencing with 7 and J. Even in Linnean books one finds 
Jacca, Jacobaea, /asminum and /atropha indexed before 
/biscus, /Ilex, Zmpatiens and Zschaemum, and the latter are 
followed by Juglans, /uncus, /uniperus, Zva, Zxia and Zxora. 
In view of this SARAUJA (spelt with J) cannot be 
considered to be a typographic error, and has therefore to be 
adopted as correct. 

In modern patronymics, it is better to form genitives 
as given in Recommendation XL (a) and (b) of the Rules, 
even when the word has a special genitival and adjectival 
form in Latin. It is better, for instance, to get from 
Clemens the forms Clemensii and Clemensiae, and adjectives 
Clemensianus-a-um, than to use Clementis which is the 
genitive for both genders and also an adjective; by employ¬ 
ing the alternative Roman method of making personal 
names from adjectives, Clementinii and Clementinae 
(genitives) and adjectives Clementinus-a-um are obtained. 
Similarly in Magnus, which has a generic name Magnusia 
(see Rec. XXXIX-a), it should be preferable to have the 
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genitives Magnusii and Magnus iae and adjectives Magnu- 
sianus-Or-um than Magni and Magnae and adjectives 
Magnus-a-um (which are confusable with ordinary adjec¬ 
tives) . In modern patronymics if Franciscus and Augustus 
have yielded the generic names Francisca and Augusta, then 
the genitives should certainly be Fmncisci, Franciscae and 
Augusti, Augusiae, with adjectives Franciscanus-a~um and 
Augustanus-a-um (or perhaps Augustinm-a-vm). As to 
Alexander, the genitives Alexanders and Alexanderae and 
the adjectives Alexander(i)anus-a-um would eliminate 
confusion with derivatives from the word Alexandria. In 
view of this the proposals made by GREEN (Kew Bull.. 
1939, pp. 325-236) to eliminate Magnusii from the example 
in Rec. XL (b) and to make other alterations seem to have 
been based on wrong conceptions. 

The specific epithet in Liberlia Laurencei Hook, f., was 
latinized according to the old method by substituting u for v\ 
Here the original spelling seems to have been intentionally 
adopted. In the Rules (Art. 70) this example is given as a 
case of unintentional orthographic error, though it compares 
very well with Clutia where the spelling was intentional, 
though the word was derived from Cluyt, and Cluytia was 
subsequently proposed as the correct spelling of the name. 

29. Tautonyms and Generic Homonyms 

While dealing with “Tautonyms and Homonyms” in 
Gard. Bull. Straits Settl. IX (1937) 249-253, 1 submitted 
that the rules regarding tautonyms and generic homonyms 
were so constructed as to mislead even the best nomenclatu- 
rists. I quoted the decisions given by some leading 
nomenclaturists in Kew Bull. (1935) 341-544 to show “a 
complete absence of uniformity in principles”. In some 
cases earlier names have been rejected apparently as 
“superfluous” (despite their clear validity), in order to 
make room for admitting exactly similar later names as 
non-homonymous, legitimate names. Wendt in DC. (1830), 
for instance, has been rejected because it was an un¬ 
warranted correction of Wendia Hofl'm. (1814), and so 
Wendtia Meyen (1834) has been accepted as the legitimate, 
non-homonymous name for another group. More recently, 
contradictory decisions have been given by ENSIGN in 
Amer. Midi. Nat. XXVII (1942) 501-511 and HAROLD 
ST. JOHN in Proceed. Biol. Soc. Washington LV (1942) 
109-112 in the case of Glossopetalum Schreber (1789) and 
Glossopetalon A. Gray (1853). Such conflicting views are 
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possible because the Rules are not clear on these points. As 
to generic homonyms, I shall let St. JOHN speak: 

This [Art. 70] expands the brief, definite provisions of 
the earlier Vienna [1905) Rules, introducing qualifications and 
many examples. Unfortunately, some of these examples were 
ill chosen, and as listed partially confuse the applications of 
the law. Many times the writer has studied this new wording 
and he has tabulated the examples honing to find complete 
agreement and clarity, but in vain. (op. cit., p. 110). 

Further, since a tautonym is a specific name with its 
specific epithet homonymous with the generic name, and 
since little variations in specific epithets do not create new 
distinct epithets, the rule that outlaws tautonyms has been 
also one of the fruitful causes of conflicting decisions in 
nomenclature (cf. Furtado in Gard. Bull. Straits Settl. IX. 
1937, pp. 249-255, and also Bambos Bambos and Bambusa 
Bambos). I have therefore proposed the deletion of the 
rule altogether so that tautonyms should be valid in future 
(Gard. Bull. Straits Settl. XI, 1937, pp. 4-7). But in order 
to get at the bottom of the principle involved in the examples 
of generic orthographic variants and homonyms, it would 
be better (despite St. JOHN’S remarks) to analyse here the 
names which, though having the appearance of homonyms, 
have been quoted in the Rules as examples of different, 
non-homonymous generic names:— 

1. Rtjbia: a feminine noun derived from the Latin ruber-ra- 

rum, meaning red. 

Rtjbus: a Latin name for blackberry, masculine in form. 

2. Monochaete: a proper noun from Greek mono (one) and 

chaete (flowing hair), feminine. 

Monochaetum : a latinized adjective, neuter in form, from 
monochaetus-a-tim (with flowing hair) used as an 
adjectival noun. 

3. Peponia: feminine form of peponius-a-um from Pepo (a 

pumpkin). 

Peponium: a neuter form of pcpovius-a-inn. 

4. Iras: A Greek plant name, feminine. 

Ira A: probably a Malabar plant name, feminine. 

5. Desmostachys : a proper noun from desmos (bond) and 

stachys (ear of com), masculine in form. 

Desmostachya: an adjectival noun, feminine in form, from 
latinized adjective desmostachyus-a~um . 

6. Sympiiyostemon: from symphysis meaning to grow to¬ 

gether, coalesce. 

Symphostemon : from Greek symphys meaning to bring 
together, cause to grpw together. 

7. Gerrardina: from a Natal plant-collector, Gerrakd. 

Geraediina: from Gerwraius, a latinization of Louis 

Gerard. 

8. Durvillea: from J. E. C. D’Urville, the preposition having 

been joined to the surname that follows. 

Uevillea: from J. E. C. D’Urville, but the preposition 
preceding the name is omitted. 
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9. Elodes : a masculine noun from Greek adjective helodes 
(marshy). 

Elodea: a feminine noun from Greek adjective helodes. 
10. Peltophorus: a masculine form from peltophorus-a-urn. 

Peltophorum: a neuter form from peltophorus-a-um. 

None of these are the) efore merely orthographic 
variants of the same name like Phoradendt on and Phoia- 
dendmm, Anadendron and Anadendrum and Dysoxylo/i and 
Dysoxylum, in which the second form is nothing but the 
first name with its teimination latinized, and both retaining 
the same derivation and gender. Such names, though not 
mentioned in the examples as orthographic variants under 
Art. 70, are mentioned as examples of the two different 
spellings of the same name in Art. 71 (3) where 
Rhododendron and Rhododendium are given as examples. 
Perhaps the phrase “and other epithets” in Art. 70 (4) was 
meant to cover these variants also. The Rochester Code, 
which retains the generic names even when they differ 
slightly unless this difference be due to “the spelling of the 
same word”, gives Epidendron and Epidendrum, Astero- 
carpus and Astrocarpus as examples of orthographic 
variants, but quotes Apios and Apium as examples of good, 
non-homonymous generic names, presumably because of 
their different gender. The names Anodendron DC. (1844) 
(Apocynaceae) and Anadendron Schott (1857) (Araceae) 
are somewhat on a different footing, the prefixes being 
derived from two different Greek words, though both having 
almost the same meaning: ano (upwards) ana (up). 
These two names have always been considered as good 
non-homonymous generic names, though they are not 
mentioned as examples in the Rules. 

In view of this it would avoid confusion if Art. 70 were 
amended so as to include both Art. 71 and the principles 
deduced above. At present those who consult Art. 70 
overlook the fact that that rule is not complete without Art. 
71. The pertinent clause affecting the generic names 
discussed here could be stated thus: 

Art. 70 Note 4(a): Generic names of Greek origin differing 
merely by having Greek and Latin terminations respectively, 
but involving no change in gender or parts of speech are 
orthographic variants or homonymous names; where a change 
m terminations indicates a difference in gender or accidence, the 
generic names must be considered as different, non-homonymous 
names. 

This modification would clarify the rule of generic 
homonyms and would call for a revision in the nomenclatural 
decisions given by the different experts in Kew Bull. (1935) 
341-544 (see my aforementioned paper 1937). It would 
also show that Glossopetalum Schreber (1789) and Glosso- 
petalon A. Gray (1853) are homonymous names, being the 
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same name used twice in different senses. Though the 
former is unusable, being a later synonym of Goupia Aubl. 
(1775), the conservation oi the latter is undesirable because 
both homonymous names are of the same family Celastraceae 
and occur in neighbouring regions, Mexico and Guiana. 
These two reasons combined would have been sufficient to 
demand the rejection of one of the two names even if they 
were not homonyms, in order to avoid errors, confusion and 
ambiguity in any treatment of the plants. In view of this, 
Forsellesia E. L. Greene (1893) is the correct name for 
Glossopetalon A. Gray. This decision accords with the 
treatment given by ENSIGN (1942), but conflicts with that 
given by ST. JOHN (1942). 

30. Proposed Amendments to the Rules of Nomenclature 

[Where the letter A follows the number of an Article, the 
amendment refers to the text of that Article in the existing 
Rules. Where other letters are used, the amendments are 
additions to, or transpositions of, the Rules. Where a letter 
is followed by bis, the amendment or addition refers to the 
Article amended in my previous Proposals in Gard. Bull. Straits 
Settl. XI, 1939, pp. 1-30. The Discussions/with numbers refer 
to the Discussion preceding the Amendments in the present 
publication]. 

ART. 1A: ADD: The precise system of nomenclature on 
which an international agreement has been secured 
shall be known as the LINNEAN SYSTEM OF 
BOTANICAL NOMENCLATURE, hereinafter referr¬ 
ed to merely as the LINNEAN, BINARY or BINO¬ 
MIAL SYSTEM. This system is generally biverbal for 
species. 

[Various designations are in use to name species, but 
nowhere in the Rules has the system been named. This 
addition meets the deficiency]. 

ADD: NOTE 1: (a) A binary name denotes two concepts, 
the first generic and the second specific; under the 
Rules these two concepts must be associated with two 
separate descriptions, though under certain conditions 
these two descriptions may be combined into one 
(descriptio generieo-specifica ). 

(6) A binomial is a combination of two epithets, 
each of which stands in place of a description. The 
terms binomial and binominal are interchangeable. 

(c) A biverbal name consists of two words; 
sometimes each word may be formed of two words 
united with a hyphen. 

Examples: The consistent employment of binary binomials 
for species began in Linnaeus, Species Plantarum (1753); only 
occasionally these binomials are not biverbals (the Rules have 
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provided for making them biverbal names). Many varietal 
names in GANDOGER’s Flora Europse are biverbal binomials, 
but are not binary, because, though the first epithet stands 
for a generic description, the second stands for the description 
of a variety. Many specific names in HILL’s Herbal are 
binary biverbals, but not binomials; many others arc binary 
but neither biverbal nor binomial. 

ART. 2B bis: REVISE: The tulcs are divisible into three 
main categories according as they pertain to (a) 
validity, (6) legitimacy, and (c) propriety of names. 

(a) The validity rules dotennine when a name 
shall have a claim to recognition by botanists, and so 
they treat of: (i) the admissible order of the different 
categories of taxonomic groups; ( ii ) the formation of 
names to denote these different categories; (Hi) the 
nature of the description or citation with which a name 
or its epithet is to be associated; and (iv) the nature of 
the publication wherein the descriptions and names are 
published. Names instated in violation of any one of 
these rules are invalid, having no status under the Rules 
(Art. 19A). 

(b) The legitimacy rules decide the correct name 
for a given taxonomic group in given circumstances 
(Art. 16A), and so deal (i) with the priorability and 
impriorability of names and epithets (Arts. 52JB-F), 
(ii) with the use of a name or epithet on transference 
of a taxonomic group from one nomenclatural position 
to another (Art. 53A bis), and (in) with the claims of 
two or more priorable names or epithets for the same 
taxonomic group (Art. 56A bis.). Names in uso 
contrary to any one of these rules are illegitimate. 

(c) The propriety rules decide (i) the correct 
spelling of names and epithets, (ii) the correct gender 
of these names and epithets, and (Hi) the correct 
manner of citing the names both of the author who first 
validated the names and epithets denoting the taxono¬ 
mic groups, and of the author who first placed tlio 
epithets in their correct position. Nomenclatorial 
expressions offending any of these rules will be 
improper; these offences affect neither the validity nor 
the legitimacy of the names and epithets. 

ARTS. 10-12 

[Arts. 10-12 must be revised. Nomenclature docs not (leal 
with individual plants as individuals; they are dealt with as 
representative of taxonomic groups. In Art. 18 the lowest 
representative of a taxonomic group is the type specimen. For 
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reasons suited in Discussions 10-14 and 17 references to 
individuum, wild plants, hybrids, etc. are eliminated from the 
Rules as amended below]. 

ART. 10A: REVISE: The classification under the Linnean 
system so far recognizes the following ranks or 
categories of taxonomic groups enumerated in their 
descending order: Regnum vogetabile, Divisio, Sub- 
divisio, Classis, Subclassis, Ordo, Subordo, Familia, 
Subfamilia, Tribus, Subtribus, Genus, Subgenus, Sectio, 
Subsectio, Species, Subspecies, Varietas, Subvarietas, 
Forma and Subfomia. 

NOTE 1: If this list of categories is insufficient, it may be 
augmented by the intercalation of supplementary 
categories provided that this does not introduce confu¬ 
sion or error. 

Examples: Series and Subseries arc categories which may 
be intercalated between section and species. 

NOTE 2: (a) These categories of groups shall be classified 
philosophically as follows: NECESSARY (essential 
to the binary binomial system) and ACCESSORY 
(non-essential to the system). The Necessary groups 
may again be divided into FUNDAMENTAL and 
NON-FUNDAMENTAL; and the Accessory into 
SUBDIVISIONARY and DISJUNCTIVE. 

(6) The FUNDAMENTAL NECESSARY groups 
are the Genus and the Species; only on these two the 
entire binomial system has been built. The NON¬ 
FUNDAMENTAL NECESSARY groups are family, 
order, class and divisio; at one time these groups did 
not exist in the Linnean system, though now they are 
necessary to phylogenetic taxonomy of the Fundamental 
groups. 

(c) The ACCESSORY groups, though not essen¬ 
tial to the system, are useful. The SUBDIVISIONARY 
groups divide a superior group into two or more parts 
in order to show the affinities of the inferior groups 
under the superior group; a Subdivisionary group itself 
is permitted to be again divided and subdivided into 
subordinate groups according to convenience (Note 1). 
Subdivisionary groups can never be less than two under 
their immediate superior group. Prior to 1930 Sub¬ 
species were both Subdivisionary and Necessary, but 
now they are only Subdivisionary groups (Art. 37A bis 
Note 5). 

(d) DISJUNCTIVE groups, which include varie¬ 
ties and subvarieties, represent minor deviations from 
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the standard established by the type specimen, varieties 
being minor deviations from the species sensu stricto, 
and subvarieties from varieties sensu stricto. 

Forms and Subforms (which are distinguished on 
characters either permanent and hereditary, or transient, or 
acquired under special conditions), may be distinguished as 
forma and subforma bioJoytea, specialis, juvenilis, adulta, 
eultigena, hybrida, apomicta, choronomica, etc. These are 
not taxonomic groups in the proper sense of the word, and 
their names being admitted as special subjects to the nomen- 
clatural rules, shall not interfere with the priority or 
homonymy of the names of superior groups. 

Rec: I and II are to be retained. 

ARTS. 11-13: DELETE. Incorporated in Art. 10A and in 
Art. 2B bis. 

ART. 14: DELETE. See Discussion 14, and also remarks 
on Arts. 10-12 above. 

ART. 18A bis: DELETE the last sentence of the first para. 
(See Discussion 18). 

TRANSFER the second para, with the examples to Art. 
50B; it forms a special rule. 

REVISE the first sentence of the NOTE as follows: 
"The nomenclatural type does not necessarily represent a 
group which is genetically the most simple, phylogenetically 
the most ancient, ecologically the most common, taxonomi- 
cally most polymorphic, or physiologically the most perfect.” 
(See Discussions 19-21 & 25 and Art. 20A). 

Rec: IV, V and VI: TRANSFER to Art. 50B as Rec. 
XXXI1B, XXX1IC & XXX1ID. 

Rec: VILA: OMIT the word (“type”) (Discussion 17). 

ART. 19A bis: ADD: “Note 1. The generic and/or specific 
names from works wherein genera and species have 
been treated in an unorthodox terminology on philo¬ 
sophic grounds but have nevertheless been given the 
correct forms of botanical names, shall be admitted as 
valid under the Rules, provided they were so admitted 
by contemporary botanists, or in the subsequent editions 
of Linnaeus Sp. Plantarum. The same principle shall 
be applied to the names of other taxonomic groups.” 

Examples: (1) NECKER’s philosophical ideas on classi¬ 
fication are rejected because he called the Linnean genera and 
species as species and proles respectively; but NECKER’s 
names for the Linnean taxonomic groups (genera) ■were 
correctly formed and admitted as valid by contemporary 
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botanists. These generic names shall therefore be admi tted 
as valid under these Rules. The same principle applies to 
ADANSON’s genera. 

(2) FRIES’s sectional or subgeneric names are in the 
correct form and were admitted as valid by contemporaries^ 
though FRIES had called his subgeneric subdivisions “tribus”. 
Hence they shall lie accepted as valid under the Rules provided 
they satisfy other provisions for validity. 

ART. 20A bis: Revise the last sentence after the clause ( h) 
as follows: Note 1: The generic and specific names in 
works adopted as the starting points of nomenclature 
for the different groups of plants shall be treated as 
valid, even when they are unaccompanied by any des¬ 
cription, an exception being made only of those names 
that are not correctly formed. Reference in such 
works to generic and specific descriptions published 
previously under the same name or another are invalid. 
For the purpose of typification, however, it is allowed 
to associate the Linnean genera in Species Plantarum 
(1753) and (1762-63) with their first subsequent 
descriptions in Linnaeus’s Genera Plantarum (1754) 
and (1764), provided this does not disturb an already 
accepted typification based on any one of the specific 
components in 1753 and 1762-63 as the case may be. 
[Discussions 19-21 and 25]. 

ART. 25A bis: READ “admissible” for “valid” in the 
sentence: “But no generic name is valid unless 

ART. 27A bis: READ “admissible” for “valid” in the 
sentence: “But no specific epithet is valid unless 

ART. 28A bis: OMIT the words “of wild plants” in the first 
line of the second paragraph (Discussions 13 and 14). 
REVISE the last two sentences in second paragraph 
thus: “The use of a binomial nomenclature for subordinate 
groups of a species is not admissible, nor is it permissible to 
reduce more complicated names to trinomials except by 
removing subspecific epithets, and the conventional epithets 
used to denote a group sensu stricto. In the case of the 
names of forma and subforma, the epithets denoting sub¬ 
species may not be omitted. 

DELETE the examples of Saxifraga Aizoon subforma 
swnmlosa as it is misleading. [Discussions 4, 5, 7, 10 and 

ADD: “NOTE 1: Binomials published before 1905 as varietal 
names shall have a valid status only as ternary names 
obtained by linking the varietal (second) epithet to the 
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specific name under which the variety is established; 
the varietal binomials themselves, being invalid, are no 
obstacles to the priorability of their specific homonyms. 

Examples: Petroselitonu sativum Hoffm. var. P. crispvm 
(Mill.) Nym., Consp. FI. Eur. (1879) 309 shall be considered 
as having been published as P. sativum var. ctispum (Mill.) 
Nym. GANDOGER’s varietal binomials must be considered 
as having been published as ternary varietal names. As 
binomials they shall have no standing under the Rules. 

[The rejection of varietal names published under the old 
system does not contribute to the clarity of the subject. No 
confusion would result if priority were allowed to these varietal 
epithets within their superior group. Discussions 7-9, 11 and 
13]. 

ART. 28B bis: REVISE the first sentence: “No varietal or 
subvarietal epithet having a valid status shall denote 
the species sensu stricto (i.e. the taxonomic form 
represented by the type specimen) 

READ: “NOTE 1” for “Note” and at the end of the Note 
ADD: (see Rec. XXXV). 

ADD: “NOTE 2: Two subordinate groups of the same 
species may not bear the same epithet in the same 
position. No subdivisionary or disjunctive group may 
bear the epithet of its immediately superior group, 
unless it includes the type of its immediately superior 
group. This rule also applies even when the epithets 
are preceded by such conventional prefixes as En. 

Examples: TRANSFER here the examples under Art. 30 
but amend the wording of the second example as follows: 

“The following is incorrect: Erysimum hieracvifolium 
subsp. strictum var. longisiliquum and E, hieraciifolium subsp. 
pannonicum var. longisiliquum; the subspecific epithets being 
omissible, the varietal names are homonymous (see Art. 
37Abis-5). 

ADD: The expression Andropogon Sorghum subsp. 
Sorghum or A . Sorghum var. Sorghum is permissible (as a 
practical device) to denote only the type form of A. Sorghum . 
[Discussions 5-7, 9 and 11]. 

ART. 29: DELETE [This is self-evident because no 
homonymy is created]. 

REC. XIXB: Botanists are advised to follow the horti¬ 
cultural rules when dealing with cultural and hybrid 
forms which cannot be segregated taxonomically. 

ARTS. 31-35: TRANSFER to Appendix VII. [Discussions 
13 and 14], 

SECTION 5A: REVISE: “Conditions of Valid Publication 
of Literature.” 
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ART. 36A bis: Subject to Art. 20A bis, literature shall be 
valid only if it is printed or indelibly autographed and 
made available to the botanical public by sale, exchange, 
or distribution. 

NOTE t: From 1950 no publication shall be valid unless one 
hundred (100) copies at least are made available to the 
botanical public by sale, exchange, and/or distribution. 

NOTE 2: Publication by issue of separates is not valid unless 
their distribution satisfies the general conditions for 
valid publication (see Note 1). 

NOTE 3: From 1950 no systematic papers issued in non- 
botanical works or periodicals shall be valid unless they 
are also available to the botanical public in the form of 
separates. 

NOTE 4: From 1950 seed-lists, indexes, herbarium labels, 
nomenclators, garden catalogues, floras for schools and 
colleges, plant introduction lists, and journals and books 
dealing with economic botany, shall be deemed as non- 
botanical works or periodicals for the purpose of this 
rule. 

NOTE 5: The botanical public means institutions and 
botanists interested in systematic botany. 

[The use of different terminology in different Articles to 
mean the same thing is often confusing. The present revision 
conforms with the terminology in Arts. 20a and 37a. See also 
remarks under Art. 36a in 1939 and Discussion 27]. 

RECOMMENDATION XXB: Botanists are advised to 
publish new nomenclatural entities in botanical 
monographs or periodicals, and are further recom¬ 
mended to indicate by means of special signs and types 
all new nomenclatural entities in the index or in an 
abstract accompanying the paper. 

SECTION 6A: DELETE: “and dates” from the title of this 
Section. 

LRuIes concerning dates arc put together with priorability 
in Section 9], 

ART. 37A bis: AMEND ( b): “by reference to a previously 
published valid description of a co-ordinate group 
(Note 4). 

NOTE 2 bis: REVISE: The indication of the type locality, 
the peculiar habitat, or parentage or ancestry of a 
taxonomic group shall not be sufficient to establish a 
name under this rule. If descriptive characters are 
given, the type locality or the habit indicated shall 
become a part of the description and so shall form an 
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important element in determining the identity of the 
taxonomic group. However, economic uses, vernacular 
names, parentage or phylogeny (individually or to¬ 
gether) shall not become a part of the description of the 
new entity, even when this entity be of cultural or 
hybrid origin. 

[Characters mentioned in the last category are not 
observed in the field. Often information given by guides is 
erroneous, as also speculation regarding parentage, pnylogeny 
or ancestry]. 

NOTE 4 (b) bis: REVISE: “For the purpose of this rule, 
the members in each of the following groups shall be 
considered as being co-ordinate: 

(i) Divisio and its subdivisions; (ii) Class and its 
subdivisions; (iii) Order and its subdivisions; (iv) 
Family and its subdivisions; (v) Genus and its sub¬ 
divisions; (vi) Species and Subspecies; (vii) Variety 
and subvarieties within the same species and (viii) 
Formal and Subformae within their immediate superior 
group. 

ART. 37A bis: NOTE 4 (c) bis: REVISE: In the case of a 
new monotypic genus, reference shall be allowed to the 
generic description in validating the name of its species, 
it being also permitted to give the description of the 
genus under the binomial of the species (descriptio 
generico-spedfica). 

ADD: NOTE 4 (d): In validating the name of a variety, 
subvariety, forma or subforma, reference shall be 
allowed to the description of any species or subspecies, 
but the converse shall not be allowed. Reference to the 
description of a variety and other subordinate groups 
shall not be allowed to validate a subordinate group of 
equal or lower rank outside the species, except when 
this species or its subspecies is the isonym or the 
basinym of the one under which the varietal or infra- 
varietal epithets are to be instated or were instated. 

[Disjunctive groups being subordinate deviations from the 
standard receiving a superior name, are not easily fitted in 
as similar deviations of another standard unless defined again. 
Furthermore, varietal and specific differences are not co-ordi¬ 
nate.—See Discussions 4, 5, 8, 9 and 10]. 

Example: (1) Glossopetalum pungens Brandg. var. glabra 
(Ensign) H. S.t. John in Proc. Biol. Soc. Wash. LV (1942) 
is valid because the basinym of the variety was instated under 
Fone.lle.sia, pungens (Brandg.) Heller which is an isonym of 
G. pungens Brandg., the basinym of the variety being 
F. pungens var. glabra Ensign in Amer. Midi. Nat. XXVII 
(1942) 503. 
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(2) Hemigramma Zollmgeri var. major Christ in Philipp. 
Journ. Sc. II (1907) 170 shall not be considered as the isonym 
of Hemionitis gymnoptcroidcs forma major Copel., though the 
latter was considered as the basinym. The protologue of the 
variety therefore is the description and the syntype cited by 
CHRIST. See also examples under Notes 6 and 8 under 
Art. 51a. 

ART. 37A bis: NOTE 4 (e): Rcfcnncc to a description a 
defect of which rendered its name invalid shall not be 
able to validate the same or another name; for such a 
name to be valid a new description must be given. 

Example Is The names, Neurotecoma Schum. and Spiro - 
tecoma Baill., were invalid when published, the former because 
it was provisional and the latter because it was undescribed. 
DALLA TORRE et HARMS (1905) considered both these 
names as valid and listed the former in the synonymy of the 
latter which was earlier; this listing shall not be taken as 
the valid publication of Sjnrotecoma by reference to Neuro¬ 
tecoma, since the description of the latter was so defective 
as to render it invalid. [For discussion of this case see Furtado 
Provisional Names, in Gard. Bull. Straits Settl. IX, 1937, 
pp. 230-232; Discussion 25]. 

Example 2: Leopolxiia was proposed as a provisional name 
by HERBERT in Bot. Mag. (1820) t. 2113, p. 5 footnote, 
to be adopted should certain circumstances prove true. The 
name did not become valid when it was mentioned in a letter in 
Trans. Hort. Soc. London IV (1821) 181 indicating that the 
plants of the group required certain cultural conditions. 

[It is also invalid under the existing rule 37a (3) = 
Art. 42 (2) which interdicts references to the description 
under the same name . See Discussion 25]. 

NOTE 4 (f): No reference to a misapplication or misinter¬ 
pretation of a name shall validate a name, even when 
there is available under the misapplied name a lengthy 
description based in part at least on new specimens. 
[Discussion 18]. 

NOTE 5 (a): TRANSFER here Art. 40A and ADD: 
“However names of subspecies published before 1930 
shall be a special case of alternative names where the 
isonyms and the basinyms are of unequal rank; they 
shall be the names of subdivisions (— subspecies) of a 
species sensu amplissimo and at the same time specific 
names of the microspecific groups. [Discussion 7]. 

NOTE 5 (b): Where Note 5 (a) applies, the alternative 
specific binomial for the subspecies shall be obtained by 
omitting the intercalating epithet between the generic 
name and the subspecific epithet; and if published as a 
specific binomial, the alternative subspecific trinomial 
shall be obtained by joining the epithet denoting the 
subspecies to the binomial denoting the metrospecies. 
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NOTE 5 (c) : Where Note 5 (a) applies, the varieties and 
other subordinate groups published under a subspecies 
shall become ipso facto varieties and subvarieties under 
the alternative specific name. 

NOTE 5 (d) : Since in all cases the intercalating epithets 
denoting the subdivisionary groups may be omitted, the 
varieties and subvarieties instated under a subspecies 
shall also be varieties and subvarieties under the species 
sensu amplissimo. This does not apply to form* and 
subform* which remain under the special group in 
which they are instated, the epithet var. typica or its 
equivalent being omissible. 

[cf. Discussions 4-7, 10 and 11]. 

NOTE 6: TRANSFER here Art. 40B. 

NOTE 7: TRANSFER here Art. 41A. 

ART. 45A: DELETE: it is transferred to Art. 52C in 
Section 9. 

ART. 49A: REVISE: “When a name or epithet of a 
taxonomic group is retained after transferring it to a 
new position or rank, the name of the original author 
must be cited in parenthesis, followed by the name of 
the author who effected the transference, provided such 
a transference is allowed (see Art. 37A bis). If the 
transfer is not allowed, the instatement of the name or 
epithet in the new position or rank shall be invalid 
unless accompanied by a new description; in the latter 
case, the author who supplied the new description shall 
be cited. 

[Reasons have already been adduced for limiting the 
references permissible in Art. S7A bis. Hence the amendment 
is needed here also. In addition, some verbal alterations were 
needed since “or a group of lower rank” at the beginning of 
Art. 49 could have been interpreted to render a part of the 
second sentence unnecessary or superfluous. The amendment 
also takes into consideration that the priorability is limited in 
the case of names of subdivisionary and disjunctive classes. 
See Discussions 6, 7, 8, 9 and 13-14]. 

SECTION 8A: ADD “Typification and” before the existing 
title. 

ART. 50B bis: REVISE: “The type of the name of an Order 
or Suborder is a Family, that of the name of a Family, 
Tribe or Subtribe is a Genus, and that of the name of 
a Genus, a Species, or a group of lower rank, is usually 
a specimen or preparation. Where a new species 
includes the type-specimen of a simultaneously pub¬ 
lished genus, the type of the genus, and the type of the 
species shall be identical; the name of the species shall 
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then be retained to the generic type. Where the name of 
the species that includes the type of a new genus is an 
isonym of a previous name, the type of the new genus 
and the type of the isonym may not be identical; and so 
the genus may be so split as not to retain the specific 
isonym under it. Where permanent preservation of a 
specimen or preparation is impossible, the application 
of the name of a genus and other subordinate groups is 
determined by means of an original description or 
figure. 

NOTE 1 : No name may be used for a supra-generic group 
if it is taken from the name of a genus not retained 
under the group even as a synonym. 

[This combines the second part of Art. 18, and Art. 66. 
Other changes were required because in many cases the 
so-called “type” species is not the type of the genus, cf. also 
Discussions 17 and 18]. 

Examples: TRANSFER here the example under Art. 18, 
but DELETE “and description” in the third line. TRANSFER 
here also the examples from Art. 66. [Discussions 19-21, and 
Art. 20A]. 

REC. XXXIIB: TRANSFER here REC. IV after DELET¬ 
ING “the subdivision which is” in the first sentence and 
after ADDING “or type-specimen” after “type-species” 
and SUBSTITUTING the word “type” for “type- 
variety or” in the second line. 

REC. XXXIIC: TRANSFER here REC. V qfter SUBSTI¬ 
TUTING “When subdividing or splitting a genus” for 
“When revising a genus”, and ADDING “or specimen” 
after “species”. 

[The word “revise” is used in a different sense in taxo¬ 
nomy, and revisers do not usually have opportunities to 
indicate lectotypes. Except in splitting or subdividing a 
gToup, revisers should not attempt to select lectotypes for fear 
of misdirecting future investigations. Discussions 17-21]. 

REC. XXXIID: TRANSFER here Rec. VI [Discussion 3]. 

ART. 51A : REVISE: “When an author has included under 
one taxonomic group two or more different elements 
(a mixtum compositum) and no holotype has been 
indicated, the first subsequent author who recognises 
the mixed composition of the group and selects a 
lectotype on adequate botanical reasons (Art. 22B and 
Note 1 below), or transfers the discordant elements to 
another taxonomic group, shall be followed, provided 
the name is retained to one of the original elements 
(see Art. 20A bis Note 1 and Art. 50B bis). If the 
name has not been retained to any of the original 
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syntypes, it must be re-established to one of them. 
Where the holotype has been indicated even indirectly, 
the name must be retained to it except in cases indicated 
in the Notes below. 

AR T. 51 A: NOTE 1: If two or more interpretations are 
possible, and if no syntypes are available, or when 
available are inadequate for the correct interpretation 
of the taxonomic group (a negative mixtum composi¬ 
tion) , the neotype shall be so selected as to defend the 
earliest interpretation that agrees with the general 
plant-geographical and descriptive considerations and 
keeps the major group in the position assigned by the 
author (see Art. 22B). 

Example: TRANSFER here examples from Arts. 51 and 
52, and ADD: 

Rhus filicina DC (1825) was based on two unpublished 
drawings (Ic. 189 and 217) and on two manuscript species 
based on these drawings (R. filicina and R. Tetlaziam) t both 
of which were regarded by DE CANDOLLE as conspecific. 
The manuscript species and the drawings were all by SESSE 
and MOCINO. About 50 years later, Ic. no. 189 was printed 
and published as being the type of R. filicina . This drawing 
is not well made and appears to be of a plant with bi- and 
tri-pinnate leaves. On this character the species has been 
regarded as conspecific with Amyris bipinnata Sesse et Mocino, 
Ic. 197 ex DC. (1825) (the basinym of Bursera bipinnata (DC.) 
Engl., 1881), the implication being that DE CANDOLLE had 
made a mistake in describing the leaves. Others, however, 
disagree with this reduction and suppose that the leaf 
characters may have been badly drawn by DE CANDOLLE’s 
artist, who had to copy hurriedly from SESSE and MOCINO’s 
original drawings. These maintain that the clear description 
of the leaves and of the fruits admit no doubt as to its identity 
as a species of Rhus as understood by DE CANDOLLE, and 
not Bursera bipinnata . (For controversy cf. Barkley in Ann. 
Missouri Bot. Gard. XXIV, 1937, pp. 1-10 et 3 pi; Barkley 
and Reed in Amer. Midi. Nat. XXI, 1939, pp. 368-377; Bullock 
in Kew Bull. 1937, pp. 440-441 and 1939, pp. 337-339). 

In Ic. 189 no fruit is represented, and flowers are too 
poor for any generic identification. The facts that DE 
CANDOLLE described the fruit of the species, mentioned the 
vernacular name Tetlazimn, and stated that the species has 
simple imparipinnate leaves with pinnatifid sessile leaflets, 
lead one to typify R. filicina D.C. (1825) on the second syntype, 
namely, R. Tetlaziam Sesse et Mocino msc Ic. 217 (ined); for 
this syntype agrees well with all the characters mentioned by 
DE CANDOLLE, and it is also the one that has a fruit. 
Hence this syntype must be the lectotype of R. filicina (Barkley 
has indicated a neotype cf. example 3 under Note 3 below). 

[N.B. Those who typify the species on Ic. 189, alleging 
that the species was based “primarujr” on Ic. 189, and not Ic. 
217, overlook the fact that R. filicina as published in 1825 
was not R. filicina Sesse et Mocino in vel apud DC., but R. 
filicina Sesse et Mocino ex DC., the latter expression being 
equivalent to R. filicina DC. Hence in typifying the species. 
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DE CANDOLLE’S syntypes, and not SESSE and MOCINO’s 
holotype, should be considered. In 1874 only Ic. 189 was 
published, apparently because it was the type of the manuscript 
name, but unfortunately it is the syntype that has to be 
excluded from the mixtum composition. This is a good 
instance of a misdirection of studies by publishing m 1874 
only one drawing (instead of two) as the type of R. filicina, 
and justifies my protest “against unnecessary alterations being 
made in the status of the syntypes even when the changes 
made are by the author of the species himself.” (Gard. Bull. 
Straits Settl. IX, 1937, pp. 296-299)]. 

ART. 51A: NOTE 2: Notes left by the author on herbarium 
sheets shall not be used to discredit a typification 
previously made. Such notes, however, may be 
employed to supplement the published data and in 
selecting a lectotype if none has been previously 
indicated (either directly or indirectly). This lectotype 
may be chosen only when the current interpretation 
is not clear and does not accord with the general 
plant-geographical and descriptive considerations, [cf. 
Discussions 20-21]. 

NOTE 3: If a new genus is based on new specimens but an 
old species has.been indicated as the type, and if it is 
found that the indicated type species is generically or 
specifically different from the new type specimens 
studied, the new genus shall then be typified on the new 
specimens on which the generic description was based 
[Discussion 17]. 

Example 1: The genus Bingkamia Britt, et Rose in 
Cactaceae II (1920) 167 was created to receive two old species, 
CeplwXocereus melanostele Vaupel (1913) and Cereus acranthus 
Vaupel (1913), The two isonyms instated under the new 
genus were B. melanostele and B. acrantha, the former being 
indicated as the type species of the new genus. But, as pointed 
out by BULLOCK in Kew Bull. (1938) 454-458, there is no 
evidence that the authors actually saw the type of the species 
indicated as the type of the genus; and it is evident that the 
genus was based on newer material which, because of the 
similarity of habit and also because of its occurrence in the type- 
locality, was mistaken for C. melanostele Vaupel. The latter, 
being a species of Espostoa Britt, et Rose in Cactaceae II (1920) 
60, has yielded the new isonym E. melanostele (Vaupel) Bullock 
(1938). But, despite this transference of the indicated type 
species of Bingkamia , the latter genus does not become a 
synonym of Espostoa; for Bingkamia is to be typified on the 
actual material on which the generic description was based, 
though mistaken for C. melanostele . This material has been 
shown to be conspecific with Cereus (Sect. Bingkamia) pseudo - 
melanostele Wedermann et Blackeberg in Neue Kakteen (1931) 
74-75 (quoted by Bullock), and so the new combination has 
been rightly instated by BULLOCK as Bingkamia pseudome - 
lanostele (Wederm. et Blackeb.) Bullock (1938). The type 
specimens of this species and those of the genus, though 
conspecific, are not identical. 
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Example 2: In instating Gonioghlebium Presl (1836), an 
original generic description was given, and two out of the 
five species were figured. These two species (the only ones 
seen by Presl) were from America. PRESL also cited under 
the genus, Polypodium sect. Goniophlebium Bl. (1830); but 
all three of BLUME’s species were cited with some doubt, 
and with the following explanatory note: “Species Blumeanas 
non vidi et solummodo ex auctoritate clar. Blume hue retuli.” 
The fact that PRESL referred all the syntypes of BLUME’s 
section doubtfully to his genus is important because no genus 
can be typified on the species or specimens which have been 
referred doubtfully to it. PRESL was free to use any name 
for his genus, and the fact that he typified the genus on the 
specimens studied by him is an important point to bear in 
mind. Had he also included the specimens and the species 
of BLUME without expressing any doubt, the genus would 
have had to be typified as in the case of Example 1. But, as 
it is, the case is quite clear: the genus must be typified on the 
American syntypes studied and described by PRESL. 

[In Genera Filicum (1947 p. 181) COPELAND writes 
that PRESL could not take the name from BLUME without 
also taking “whatever type of BLUME properly went with, 
the name. Yet in discussing Anapausia , COPELAND (op. 
cit. p. 132) writes: “In general, when the status of a group 
is changed, as from a section to a genus, its type goes with it. 
But in this particular case, in publishing Anapausia as a 
genus, PRESL cited “ Gymnopteris §2 Anapausia Presl (excl. 
speciebus) So COPELAND does not accept the type of the 
Section as the type of the genus Anapausia. What is allowed 
in one case should also be allowed in the other]. 

Example 3: In establishing the monotypic genus Actino - 
cheita, BARKLEY (Ann. Miss. Bot. Gard. XXIV, 1937, pp. 
1-10 et 3 pi.) supposed that the syntype Ic. 189 of Rhus filicina 
DC. (1825) was somewhat misdrawn by the artist, but, because 
of the description of the leaves and the fruit, typified the 
species on Pringle 4752 (a neotype). From this neotype 
BARKLEY drew the principal characters of the genus. Hence 
the genus must be/typified on Pringle 4752 , and the “type" 
species should include that specimen. 

[BULLOCK in Kew Bull. (1937) 440-441 and (1939) 
337-339 has advocated that the type of this genus should be 
Rhus potentilifolia Turcz with Galeoti 4006A as the type, and, 
therefore, he has made the new combination A. potentilifolia 
(Turcz.) Bullock. Against this BARKLEY (l.c.) and BARK¬ 
LEY and REED (Amer. Midi. Nat. XXI (1939) 368-377, 
quoted by Bullock) have argued that the genus should be 
typified on Rhus filicina DC. with Ic. 189 as the type, suggesting 
that, if this type is not retained, the genus should receive 
another name. Hence the type species is called A. filicina 
(DC.) Barkley. But in the example discussed under the fore¬ 
going Note 1 , it has been shown that R. filicina DC. should 
be typified on Ic. 217 , the manuscript type of R. Tetlaziam 
Sesse et Mocino msc. Thus typified R. filicina DC. becomes 
conspecific with Pringle 4752 . The correct name for the 
species that includes the type of Actinocheita is, therefore, 
A. filicina (DC.) Barkley e?nend . Furtado]. 

Example 4: Hemigramma Christ in Philipp. Joum. Sc. II 
(1907) was established as a monotypic genus with H. Zollingeri 
(Kurz) Christ ( Heminiotis Zollingeri Kurz) as the species. 
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and with H. Zollingiri var. majoi (Copel.) Christ as a variety. 
CHRIST excluded from the genus Leptochilua latifoliua 
(Meyen) Christ (Gj/nniopicrix taccacfolia Sm. and G. latifolia 
Meyen). Now it is maintained that U. latifolia is identical 
with H . Zollbigtri and that therefore the type species of 
Hemigramma should he //• latifolia (Meyen) Copel. (1907) 
(<7. latifolia Meyen), that is, precisely the species that was 
explicitly excluded from the genus. 

Actually the genus was described from new specimens 
studied by CHRIST, namely: (1) from “Batavia, Java, ex 
Herb. Hort. Bot. Bogor., and from Celebes, leg. Sarasin” with 
which KURZ’s figure was compared, and (2) from the 
Philippines cited under the var. major. In typifying the genus 
all these specimens must be considered, and not only those 
cited under the variety, as has been suggested by COPELAND 
in Science LXIX (1939) 328. Under certain circumstances 
H. latifolia may be the legitimate (correct) name for the 
species that includes the lectotypc of the genus, but the genus 
must not be typified on the type of this species (cf. also 
Copeland, Gen. Filicum, 1947, p. 131.). 

ART. 51A: NOTE 4: In Fungi Caeteri all the genera and 
the species instated validly for the first time in FRIES’s 
Systema Mycologicum (1821-32) shall be typified on 
the descriptions given, and the specimens and the 
figures cited or implied by FRIES, the discoverer of a 
mixtum compositum being free to choose any one of 
these as the lectotype. However, a genus or species 
validly instated for the first time by another author 
after the issue of the first part of Systema (1821), but 
taken up subsequently by FRIES in another part of his 
Systema shall be typified on the types and description 
given by the original author, disregarding the newer 
circumscriptions and types given by FRIES. 

[This gives a definite guidance on a point where there is 
much confusion. In addition it safeguards the species and 
genera of PERSOON and other authors who published between 
the 1821-32 more accurate descriptions and figures than those 
given by FRIES, cf. also Discussions 19-21], 

ART. 51A: NOTE 5: If in instating a new name there was 
cited an equivalent priorable synonym of which the new 
name may be taken as a new combination under Arts. 
5SA bis and 56A bis, then the new name shall be taken 
as the isonym of the cited synonym and typified accord¬ 
ingly, even though the instatement was accompanied by 
a new description and by an indication of "a new 
holotype. If two or more synonyms have equal claim to 
be the basinym and no clue has been given by the 
author to discriminate between the rival claims, then 
the earliest of the synonyms shall be taken as the 
basinym. If the cited synonym was impriorable, the 
new name shall be typified (that is, when no holotype 
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has been indicated) on any of the syntypes; the 
lectotype thus chosen may or may not be the type of the 
cited synonym. 

Example 1: In Example ( d) under Art. 56A (1939), 
Petunia minima Reiche (1910) is a priorable isonym of 
Nicotiana minima Phil. (1864), non Molina (1782). Hence 
Combe ra minima Sandw. (1939) must be taken as a new 
combination of P. minima Reiche (1910), though SAND WITH 
regarded the former as a new name and had indicated a 
new type. 

Example 2: Ciatoxylon foimosum Dyer (FI. Brit. Ind. I, 
1874, p. 258) was instated by a new description accompanied 
by the citation of two synonyms: Elodea foi'mosa Jack (1822) 
and Tridesmis formosa Korth. (1839). These synonyms are 
not typonymous, and DYER did not indicate which of these 
two should be taken as the basinym of his name. Hence 
E. formosa , being earlier of the two, must be taken as the 
basinym of C. fomnosum Dyer, and the latter must be typified 
accordingly. 

Example 3: Under Ixora affinis Don var. arguta Craib 
comb. nov. (1934) no descriptions was given, but the two 
following synonyms were cited: I. arguta King (1904) and 
L nigricans Wight et Arn. var. arguta Hk. (1880). Since 
no varietal description can validate a species, or a variety 
outside its own species, and since a specific description can 
validate a variety (Art. 37Abis-4d), it is obvious that CRAIB’s 
variety must be typified on the type of L arguta King, and 
not on the variety cited in the synonyms. (See also the 
example in Note 8 below. 

ART. 51 A: NOTE 6: If a new combination has been based 
on a priorable synonym of equal rank against the 
priority rule (Art. 56A bis), this new combination shall 
still be typified on its basinym [Discussion 15-16]. 

Example Is Shorea costata Presl., Rostlinei II (1825) 66 
was published by citing Pteriginm costatum Correa (1806) 
and Dryobalanops aromatica Gaert. f. (1805). Though D. 
aromatica Gaertn. f. was older and priorable, and PRESLEM 
had violated the rule of priority, S. costata Presl. must be 
typified on P. costatum Correa. Under Shorea, S. costata 
(Correa) Presl, must be used whenever the synonyms are 
regarded as taxonomically different. 

[Symington states that the two synonyms are taxonomically 
different: Gard. Bull. Straits Settl.X (1939) 368-369in Observ. 
sub Shorea submontanaj . 

ART. 51A: NOTE 7: If a synonym that appears like a 
basinym is merely an expression to denote its misappli¬ 
cation, then the new name shall be typified on the new 
description and its syntypes; if no such new description 
was made available under the new name, the question of 
typification does not arise, since the new name is invalid 
(Art. 37 A bis. Note 4-f). 

Example 1: See the discussion of Goniophlebium, Presl. in 
Note 3, Example 3. 
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Example 2: Hclcocharu s enpitata R. Br. (1810) was based 
on a new description and citation of a misapplication of 
Scirpus capitate L. m<m Willd,, with a clear indication that 
the types of the latter species wore excluded. Hence the species 
must be typified on the* description and the syntypes given by 
R. BROWN, and not on the types of Sen pan capitatus L. 
[Much confusion has boon caused by typifying H % capitata 
R. Br. on S. capita tit s L. For fuller details see Furtado in 
Gard. Bull. Straits Settl. IX, 1937, pp. 293-294]. 

ART. 51A: NOTE 8: If a name is intended to be a new 
combination based on a synonym not admissible under 
Art. 37A bis, the name shall be typified on the new 
description and its syntypes; if no such new description 
was given under the name, the question of typification 
does not arise, since the name cannot be valid. 

Example Is Ixora argnta King in Journ. Asiat. Soc. Bengal 
LXXII (1904) 74 was instated/ by a description, accompanied 
by a citation, in the synonyms, of L. nigricans R. Br. var. 
arguta Hk. f. (1889). Since under Art. 37A bis-4(d), a 
varietal description cannot be cited to establish a species, 
J. argn ta King must be typified on the types indicated by 
KING, and not by HOOKER. 

[In Gard, Bull. Straits Settl. IX (1937) 294-296, I gave 
a different typification, since the Rules admit references to a 
varietal description in validating a species. Amendments have 
now been proposed to prohibit this procedure, as it causes 
serious complications in plant taxonomy and nomenclature. 
See Discussions 8, 13 and 14]. 

Example 2: Hoya escvlenta (Rumphius) Tsiang comb. nov. 
in Sunyatsenia III (1936) 176 was instated by citing Sussuela 
esculentum Rumph. Herb. Amb. V (1747) 467 t/175 f. 2 
(an invalid name with non-validable description —see Art. 
20A), Hoya diversifolia Bl. (1826) and H. orbiculata Wight 
(1832), the last two being priorable synonyms. The epithet 
in the invalid synonym has been used in the mistaken belief 
that it had the right to priority; but since its description can¬ 
not validate H. esculentum , this new binomial must be regarded 
as invalid, (cf. Example in Note 9). 

ART. 51 A: NOTE 9: If a new name (nomen novum) has 
been instated by citation of a valid synonym, and by a 
new description, and no liolotype has been indicated, all 
the syntypes of the description shall be included in the 
typification of the new name. If no new description 
was given, then the isonym shall be typified on the 
basinym. 

Example 1: Anodendron manybriaturn (Wall.) Merr. 
comb. nov. in Philipp. Journ. Sci. VII (1912) 333 was created 
by citing the following synonyms: 

Echites mambriata Wall. Cat. (1829) n. 1663 (a nomen 
nudum). 

E . paniculata Roxb. (1832) (a later homonym of E. 
panicudata Poir). 

E. coriacea Wall. Cat. n. 4464 (a misinterpretation of 
E . coriacea Bl). 
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A. paniculata (Roxb.) DC. (1884) (a priorable name). 

No new description was given. The epithet manubriata 
was adopted for the new name on the mistaken belief that 
A. paniculata DC. was impriorable and that the Wallichian 
combination supplied the earliest epithet “that is tenable, 
although originally a nomen nudum." Since MERRILL 
intended A. manubriatum to be a new name for A. panieulata 
(Roxb.) DC., which he considered mistakenly to be impriorable, 
MERRILL’S new name should be valid with reference to the 
description of A. panieulata,. (E. manubriata was clearly 
recognized as a nomen nudum unable to validate the new 
combination. WALLICH had intended it to be a new name 
for E. panieulata Roxb., but unfortunately the publication of 
the latter was delayed and rendered the former name invalid). 

ART. 51A: NOTE 10: If a specific name has been instated 
as a “new combination” with the generic name of the 
basinym as the specific epithet in the combination, the 
new name, though unsatisfactory under the priority 
rule, shall be typified on the basinym, disregarding the 
new description and new types. 

Examples: Artoearpus polyphemia Pers. (1807) was based 
on Polyphemia Champeden Lour. (1790) and a description; 
the former, which was a legitimate isonym under the old 
custom, must be typified on the type of the latter (basinym). 
(It should not be possible to typify this isonym differently 
so as to permit its being considered not synonymous with 
Artoearpus Champeden ). 

ART. 52: DELETE. Incorporated with Art. 51A. 

SECTION 9A bis: REVISE “Dates, Priorability and 
Legitimacy of Names”. 

ART. 52B: TRANSFER here Art. 61B Note 2; and ADD: 

NOTE 1: All valid names of the necessary groups of the 
same rank must be included in priority considerations, 
subject to the Notes below and to Arts. 52D-F. 

NOTE 2: Conserved names or nomina praecedenda take 
precedence over all other names for the groups for 
which they are conserved, even when they are later 
homonyms or later synonyms, provided the conservation 
is made explicitly for the purpose (Arts. 21B-D). 

NOTE 3: When the starting point of nomenclature for a 
group of plants is a book issued in parts at different 
dates, and when, in the intervening periods, names have 
been validly published in another book, or periodical, 
these latter names, unless taken up in the starting point 
book, shall yield their precedence both in priorability 
and homonymy to the names published in the book fixed 
as the starting point, [cf. also Art. 51A Note 4]. 
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NOTE 4: Specific epithets instated under a valid but im- 
priorable genus are priorable in the same way as those 
established under a priorable genus. [Discussions 23 
and 24]. 

NOTE 5: The priorability of the names of Fungi with 
pleomorphic life-cycle is guided by Art. 57 which 
prescribes that only the names given to the perfect state 
are to be admitted in priority considerations, the generic 
name including at least one specific name for a perfect 
form being also eligible for inclusion in priority conside¬ 
rations. The names of other states are only of 
temporary value, and cannot claim priority over the 
names of perfect groups. 

NOTE 6: The priorability of the names of mbdivisionary 
and disjunctive groups is restricted as follows:— 

(o) Priorability of names or epithets denoting 
varieties and infra-varietal groups shall be restricted 
within their immediately superior group. When how¬ 
ever a specific or subspecific name has become the 
basinym of a new jiame for the group, names of the 
subordinate groups under the basinym shall have 
priority claim under the isonym also, and conversely the 
names of the subordinate groups under the isonym shall 
claim priority right under the basinym. [Discussions 
4-10]. 

(6) The priorability of the epithets of groups of 
the subdivisionary class shall be restricted within the 
same necessary group and under the same name, and 
this also when the basis of the classification is the same. 
If the name of the necessary group is the basinym or 
isonym of another name, then the subdivisionary 
epithets will have a priority claim under both the 
basinym and isonym of the necessary group, provided 
the basis of the classification is the same. 

Rec. XXXIIB: Whenever a genus or its subdivision is 
transferred as a subdivision to another genus, botanists 
are advised, when possible, to retain, for the subdivision, 
the generic or subdivisional epithet, provided no prior- 
able epithet is already available for it in the new 
position. [This is the old Art. 53]. 

ART. 52C: TRANSFER here Art. 45A and insert at the 
end of the first sentence, the second line, before the 
full-stop, “or in some cases from its earliest valid 
transfer (Note 1)”. 

NOTE 1: The priorability of names and epithets of 
organisms transferred from the animal to the vegetable 
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kingdom, shall date from their earliest valid instatement 
in the vegetable kingdom. Mere citation of the names 
in the synonymy of botanical names shall not constitute 
a valid instatement under this rule. 

I This is the natural consequence of Art. 36A bis; botanists 
d not be bound to refer to the works of zoologists, who 
are ruled by a different code of rules], 

ART. 52D: TRANSFER here Art. 61A and Note 1, but 
DELETE Note 2 and “or its formal equivalent” in Art. 
61 A; and ADD: 

“NOTE 2: Later and simultaneous homonyms discarded 
under this rule are impriorable.” 

[This Note 2 is Art. 61B. This amendment and those in 
Art. 61A (Art. 52D) are made in view of the proposed changes 
in Arts. 28A bis and in the limitation of priority in the names 
of non-necessary groups]. 

NOTE 3: TRANSFER here Art. 61B Note 1, after 
OMITTING “real (not formal) ” from the first sentence. 

ART. 52E: TRANSFER here Art. 62A, but DELETE “or 
legitimized”. 

ART. 52F: TRANSFER here Art. 63A, but DELETE the 
phrase “nor be legitimized”, and substitute “not” for 
“neither”. 

ART. 53A bis: READ “adopted” for “legitimized” in the 
second paragraph, second line. 

NOTE 2: TRANSFER here Art. 53B. 

SECTION 10: DELETE the title. The Articles go with 
Section 9A bis. 

ART. 56A bis: READ “adopt” and “adopted” for 
“legitimize” and “legitimized” respectively. 

SECTION 11 and ART. 58: DELETE. [This confuses the 
rule of priority, which is applied to names of the same 
rank. This Article is also irrelevant. Art. 37A bis 
and 52B-C clarify the issue]. 

Rec. XXXVIA: READ “unless it becomes impriorable” for 
“unless it is rejected under Section 12”. But DELETE 
Rec. XXXVI (3), as this confuses the typification. 
[Discussions 9, 13-14 and 25, and Art. 37A bis]. 

SECTION 12 and ARTS. 59-69: DELETE. 

[Relevant matter has already been incorporated in Arts. 
52B-F. These Articles are wrongly placed here, and much of 
the material is confusing. See Discussions 15 and 16]. 
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ART. 70A: ADD to the first sentence in the second line 
before the full-stop “Or of a change made in the 
original spelling of the names and epithets in order to 
conform with the prescriptions and recommendations 
regarding gender, transcription, or temination”. 

NOTE 4A: REVISE: (a) Generic names of Greek origin 
differing merely by Greek and Latin terminations 
respectively, but involving no change in gender or other 
grammatical accidence of words are orthographic 
variants or homonyms; where change in terminations 
indicates a difference in gender or other accidence, the 
generic names must be considered as different (not 
homonymous). 

(6) Orthographic variants may also be formed by 
a slight difference in spelling adopted for the sake 
of correct Latin form, correct etymology, or euphony in 
transliterating or transcribing a foreign word in Latin 
(without the change of gender or case), or by a decision 
of the Congress (Art. 21B). Different generic names 
made by slightly altering the spelling of the same word 
of foreign origin must be submitted for the decision of 
the Congress if they are likely to be confused as 
homonyms or orthographic variants. 

(c) Specific and other epithets differing slightly in 
form and having the same meaning, or differing only in 
Greek and Latin terminations are considered as ortho¬ 
graphic variants or homonyms, even when these 
terminations indicate a difference in gender or case, or 
sometimes in others accidence also; the proper noun 
in any inflection and the adjectives derived from it 
are however different epithets e.g. (Lysimachia) 
Hemsleyana and L. Hemsleyi. 

( d) Changes made in the original spelling of 
specific and other epithets in order_to conform with 
prescriptions and recommendations in regard to gender, 
transcription and termination do not constitute different 
epithets. 

Examples: ADD (a) Different Generic Names: Anode n- 
dron and Anadendron; Boea and Boaea; Gyr inops and 
Gyrinopsis. 

(b) Orthographic variants: Generic names: Bulbophyllum 
and Bulbophyllon; Anadendron and Anadendrum; Dysoxylon 
and Dysoxylum: Eleocharis and Heleocha/ris; Bambos and 
B ambit aa; Hovmiri and Humiria; Swertia and Sweertia; 
Se8ban and Sesbanea ; Dictyoaperma and Dictyospermum, 

(c) Orthographic variants and homonyms: (1) Andreos- 
kta Reichb. apud Spach is a later homonym of Andreoskia 
DC, and an orthographic variant of Andrzeiowskia Reichb.; 
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(2) Beureria Sprang, is a later homonym of Be arena Ehret. 
and orthographic variant of Bourreria P. Br. and of Beurreria 
Spreng.; (3) Schnltzia Spreng. a later homonym of Schultzia 
Rafin. and an orthographic variant of Schultzia Spreng.; (4) 
Silvaea Meissn. a later homonym of Silvaea Hook, et Arn. and 
an orthographic variant of Silvia Allem.; (5) Wendtia DC. an 
earlier homonym of Wendtia Meyen and an orthographic 
variant of Wendia Hoffm.; (6) Dictyospenni Wendl. et Dr. 
is a later homonym of Dtctyospermnm Wight and Dyctisperma 
Raf. and an orthographic variant of Dictyospermum Wendl. 
et Dr. 

(d) Orthographic variants: epithets: integer-ra-grum; 
Kunstlerif Kunstlerii and K?ie?isucri; sandwicensi$-e and 
sandwichensis-e . [Discussions 28 and 29]. 

ART. 72B bis: SUBSTITUTE “subordinate groups” for 
“subdivisions”. 

[This change is needed in order to conform with the 
restrictions made in the use of the term subdivision. Cf. 
Discussions 5-12]. 
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PALMAE MALESICAE—X 
The Malayan species of Salacca. 

By C. X. Furtado, 

Botanic Gai (U ns, Singapoi c. 

This genus of palms has usually been known by the 
name Zalacca, but in fact the earliest valid publication of 
the generic name is spelled Salacca by Reinwardt. The 
spelling Zalacca (copied from the Herbarium Amboinense) 
was adopted soon afterwards by Blume and has since been 
current. A discussion on the matter is given below under 
S. edulis. The genus belongs to the class Lcpidocaiyeae, 
so-called because the fruit in this class of palms has its 
outer coat made of small scales. In its structure, Salacca 
may be considered to represent a more primitive stage in the 
evolution of Lepidocaiyeae than the species of Calamus, 
Daemonorops and allied genera. 

The Salaccas are all apparently stemless or short¬ 
stemmed palms, usually tufted, producing very long leaves, 
(in one species small), bearing spines on leaf-stalks, and 
setae or spinules on the margins and sometimes on the veins 
of the leaflets. Each clump is produced by successive 
branchings near the base. The buds which produce the 
branches may begin growth in the axils of living leaves, or 
in the axils of leaves which have fallen. In the latter case, 
the branches are, so far as observed, always vegetative. In 
the former case, the developing bud pierces through the base 
of the leaf-sheath; and the branch may bear only a tuft of 
leaves, or only flowers, or it may bear both flowers and 
leaves. A branch which bears both flowers and leaves (the 
latter always terminal) may continue to produce flowers 
even after the leaves have begun to develop. 

Each branch grows horizontally or obliquely upwards 
for a certain distance (this distance depending on the 
species) before producing its terminal erect tuft of leaves; 
the part below the leaves is covered with sheaths. The 
form of the whole clump is determined by the mode of growth 
and length of these branches. 

The w r ay in which the spadices arise in Salacca by 
Puncturing the back of the leaf-sheath at its very base is 
markedly different from their origin in the allied Malayan 
genera, and especially from the species of Calamus and 
Daemonorops which have their spadices connate with the 
axillary mternode and with the leaf-sheath above the 
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internode, so that a spadix in these latter two genera appears 
to arise externally from the sheath of the leaf above the 
axillant leaf. 

Though the leaves of Salacca are very spiny, no daws 
or spines of any kind are found in any parts of the Salacca 
inflorescence, except on the outermost spathes of S. conferta. 
The fruits are always scaly, and sometimes the scales are 
pungent; and all such fruit scales may themselves be 
regarded as a transformation of spines. The spadix bears 
cylindrical spikes either directly on the main axis, or on 
primary, secondary, or tertiary branches. In some species 
these spikes are distant, in others they are close together; 
in a few species the spadices are as much as one to two 
metres long, whereas in some the spadix may be as short as 
20 cm. Each spadix-branch arises in the axil of a spathe, 
but subsequent development may be such as to make the 
branch or spike appear much above the axillant spathe. A 
female spadix is somewhat dissimilar from the correspond¬ 
ing male spadix, and, though it is often shorter than the 
latter, it bears usually larger spikes. All the primary 
spathes are more or less coriaceous, loose, tubular at first, 
later open on one side to a greater part of their length, and 
in some species quite lacerate in the limb. The secondary 
and other spathes are similar but smaller, tending to be less 
firm, or almost chartaceous; sometimes there may be more 
than one spathe on the stalk that bears the spike. 

The spike, which arises in the axil of a spathe, is 
composed of many approximate bracts (corresponding to 
the spathels of Calamus) which are more or less united at 
their margins. Within these bracts there are bracteoles 
which form an epicalyx to each flower. 

The male flowers arise in a pair in the axil of each 
spathel (bract), each flower having a bracteole as the 
epicalyx. The calyx is membranous, 3-parted; the corolla 
is longer than the calyx, having a tubular base, fleshy at the 
very bottom, and a 3-partite limb. There are six epipetal- 
ous stamens; and the ovary is abortive. 

The female flowers are either solitary in the axil of a 
bract (in Leio-Salacca) , or each is accompanied by a neuter 
flower ( EurSaXacca and Eleiodoxa ); but each female flower 
has an epicalyx formed of two bracteoles, while the epicalyx 
of the neuter flower, like that of the male flower, consists of 
only one bracteole. The calyx is membranous, 3-parted; 
the corolla nearly as long as, or slightly longer than, the 
calyx, valvately 3-partite; the staminodes six; the ovary 
3-celled, strigose (Eu-Salacca), or not ( Leio-Salacea and 
Eleiodoxa). The fruit is 1-3-celIed, having either smooth 
adpressed scales (Leio-Salacca and Eleiodoxa), or specially 
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elongated sharp, upturned tips to the scales ( Eu-Salacca). 
The seed is surrounded with a soft, somewhat acid edible 
integument; the endosperm is homogeneous with a deep 
cavity at its apex; the embryo is situated at the base, exactly 
opposite the apical cavity, or slightly above the base on one 
side. 

In their general characters, the species of Salacca may 
be grouped into three classes as shewn in the previous para¬ 
graph; but the differences between these classes are such 
that systematists in general are not yet agreed whether the 
classes should receive the rank of sections, subgenera or 
genera; but considering that the species involved are not 
many, that the vegetative characters do not vary very much, 
and that the distinctions in the important reproductive parts 
are not clear-cut, 1 have found it expedient to keep these 
classes only as sections, and to adopt for them BECCARI’s 
names, proposed originally both as sectional and as alter¬ 
native subgeneric names. 

Distribution. 

The genus Salacca is distributed throughout the Indo- 
Malaysian region from Assam, Burma, Siam, Indo-China, 
Malaya, Sumatra, Borneo, Java and the Philippines. A 
form with much edible flesh has been supposed to be native 
in Amboina, but RUMPHIUS is quite positive that this was 
introduced into Amboina from Bali and Banda Islands, and 
there is no other evidence of the genus occurring wild from 
Celebes eastwards. 

Nomenclature 

Since Zalacca and Salacca are not twb homonyms but 
different spellings of the same name (orthographic vari¬ 
ants), combinations instated under the erroneously spelt 
generic name should be considered as having been instated 
also under the correctly spelt generic one; and on this view 
I have considered all the specific names originally published 
under Zalacca as validly published also under Salacca. To 
consider all those binomials which have been corrected here 
for the first time as to the spelling of the generic name as 
new combinations formed by me would be misleading. 

[MILNE-REDHEAD (Kew Bull., 1948, p. 170) has 
considered Fernandia Ferdinandi (Welw.) Schum. (1903) 
and Femandoa Ferdinandi (Welw.) Milne-Redhead (1948) 
as two different combinations, when Fernandia and 
Femandoa are two different spellings of the same name; 
but such a procedure, in my opinion, is incorrect. Were 
Femandoa a different name from Fernandia, then it would 
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not be possible to replace the earlier name Femandia by a 
later name, Femandoa, unless it were formally proposed for 
conservation; the replacement has been justified on the plea 
that the two names were orthographic variants and that the 
earlier was a wrong spelling of the later]. 

In the treatment given below, therefore, I have retained 
the name of the original author who made the binomial 
combination under the wrongly spelt generic name, though 
I have corrected the generic spelling. However, I have 
inserted Z or Zalacca in brackets after Salacca in order to 
show that the original combination was made under Zalacca 

Apart from this difference in spelling, there has been 
a good deal of confusion in the use of specific names esta¬ 
blished early in the genus. This is due mainly to the desire 
of later botanists to identify the “lost plants” described by 
17th century writers. Hence, when establishing the genus 
or its species, these botanists sometimes quoted the pre-1753 
writers who had described or depicted plants believed to 
belong to the species the later botanists were studying. 
But in fact the genus and its species were established by 
these later botanists, not by 17th century authors, so that 
in interpreting the genus or species, more importance should 
be attached to the specimens studied by the authors than to 
the doubtful figures quoted by them. Thus S. eduMs was 
established on definite specimens studied by REINWARDT, 
on which the generic description was also based. This type 
material, a drawing of which was later made available to 
MARTIUS, should not be over-looked merely because 
REINWARDT had referred also to the previous writers 
who had described Salacca fruits imported to Europe 
preserved in brine, and to RUMPHIUS who, in addition to 
making a reference to these early descriptions, had figured 
and described some new plants under the name Zalacca (a 
latinised name used by BURMANN for the Rumphian 
Zalack). REINWARDT's material was from Java, where 
he had studied these plants in the living state; it is specifi¬ 
cally identical with what MARTIUS later named S. 
Blumeana, apparently because the older specific epithet was 
misleading, for the fruits of all Salaccas known to him were 
edible. Typified on REINWARDT’s specimen, S. edulis 
Reinw. becomes the correct name for S. Blumeana Mart. 
The Amboinese material depicted by RUMPHIUS is 
probably identical with S. sumatrana, a species which 
appears to be widespread in cultivation and to have many 
■forms. The fruits, preserved in brine, that arrived in the 
17th century in Europe may have been either S', sumatrana 
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or S. edulis, the latter having also more than one form in 
cultivation. Evidence is available to show that S. Rumphh 
is a binomial actually published by WALLICH with a plate 
for what has hitherto been known as S. Wulliehiana Mart. 
Later in the text of the same book, WALLICH changed the 
name to S. edulis, apparently on the authority of MARTIUS, 
who at the time probably thought that all Salaccas repre¬ 
sented one species only. But the earlier name is valid and 
so has the priority claim; this view was also defended by 
BLUME (Rumphia II, 1843, p. 158, sub. Observ.). 

Summary 

Of the 13 species of the genus, the following are wild 
in the Malay Peninsula: S. a finis, S. conferta, S. flabellata, 
S. glabrescens. S. Rumphii and S. Scortechinii. RIDLEY 
does not include the last mentioned species in his Flora 
(1925), nor does he give any reason for this omission. 
Beccari’s plate of the type of S. Scortechinii looks like a 
mixture consisting of a young leaf of S. affinis and a spadix 
of S. conferta, but I do not feel justified in making this 
reduction without being able to compare the original mate¬ 
rial with recent collections. 

Salacca conferta is split into two species by BURRET 
(1942), under the genus Eleiodoxa, as E. conferta and E. 
orthoschista, the latter based on material collected in 
Singapore. Though we have very good material from 
Singapore, we have very little from Malacca, the type 
locality of S. conferta ; on the evidence at present available, 
I am not able to separate the two species. 

S. flabellata is the only new species described here; it is 
reported to be very common in two places in Kemaman (at 
Sungei Nipah and at Bukit Kajang). It is the smallest 
species in the genus and is easily recognized by its undivided 
leaves, a character not found in any other Salacca except in 
seedling stages. The species Is known from male specimens 
only. 

In the key to the species, the non-Malayan species S. 
sumatrana, S. vermicularis and S. edulis, are given in order 
to make clear the identity of S. edulis, which is found 
occasionally cultivated or as an escape in Malaya, and is 
probably the species commonly cultivated in Java for the 
export of its fruits. I have also given the synonyms of S. 
edulis, so that the use of the name is clarified. S. bomeensis 
has been reduced to a variety of S. a finis, but the variety has 
not been recorded in Malaya. 
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KEY TO THE SPECIES 

Leaves not divided into separate leaflets, whitish 
beneath (Eu-SALACCA?) 

1. S. flabellata Furtado. 


Leaves pinnate, whitish beneath or not 

Fruit clothed with scales having pungent tips 
(Eu-SALACCA) 

Leaflets whitish beneath 

Leaflets equidistant, at least in the upper half of 
the leaf 

2. S. sumatrana Becc. 
Leaflets inequidistant throughout, often in 
groups 

Male spikes long, erect, spreading, entirely 
exsert from the spathes 

3. S. vetmiculcuis Becc. 
Male spikes short, congested, nearly enclosed 
in the spathes 

4. S', edulis Reinw. 
Leaflets green on both surfaces, not whitish beneath 

Leaflets distinctly sigmoid at base with smooth 
costae. Male spikes glabrous outside. Fru’t 
globose or pyriform, suddenly beaked. 

5. S. glabiescens Griff. 
Leaflets oblanceolate, sometimes spinulose on 
midcosta above. Male spikes tomentose out¬ 
side. Fruit obovate-pyriform, conically beaked 
at apex 

6. S. Rumphii Wall. 

Fruit smooth, not covered with pungent scales 


Female flowers solitary (LEIO-SALACCA) 

Fruit with scales arranged with 21-26 vertical 
series 

7. S. affinis Griff. 

Fruit with scales in 18-19 vertical series 


8. S. affinis var. borneenis 
(Becc.) Furtado 


Female flowers accompanied by a neuter flower 
(ELEIODOXA) 

Leaflets straight 9. S. conferta Griff. 

Leaflets sigmoid 10. S. Scortechinii Becc. 
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The Species 

A. Section EU-SALACCA (Eu-Zalacca) Becc. 

Female flowers each accompanied by a neuter flower; 
ovary strigose; fruit provided with scales with sharp, up¬ 
turned tips; seeds 3. 

1. Salacca edulis Reinwardt in Syll. Ratisb. II (1825) 3; 

Hubbard et Rehder in Bot. Mus. Leaflets Harv. Univ. 

I (1932) 9. 

Zalacca edulis Reinw. apud Bl. in Roem. et Schultes, 
Syst. Nat. VII (1830) 1334; Wall., PI. Asiat. Ear. Ill 
(1832) 14; Bl., Rumphia II (1843?) 159; Miq., FI. Ind. Bat. 
Ill (1855) 81; Kurz in Natuurk. Tijdschr. Nederl. In. 
XXVI (1864) 217; Becc. in Malesia II (1886) 64 et in Ann. 
Roy. Bot. Gard. Calc. XII, 3 (1918) 72 (omnino pro parte 
typica). 

Z. Blumeam Mart., Hist. Nat. Palm. Ill (1888) 202 
(1st ed.) 1.123 et 1.159 fig. 3. et 2nd. ed. (1849) 201; Becc. 
in Malesia HI (1886) 55 et. in Ann. Roy. Bot. Gard, Calc. 
XII, 3 (1918) 77, t. 46. 

BECCARI typified S. edulis on the belief that, being the 
first and only species published under the genus Salacca, it 
had to be typified entirely on the earliest reference given by 
RUMPHIUS and by REINWARDT. The Rumphian 
Zalacca seu Rottan Zalak (Herb. Amb. V, p. 113, t. 57, fig. 
2) refers to plants found in Amboina, Bali and Java, though 
the plate is apparently of a plant cultivated in Amboina; but 
both the description and the figure are too poor for an 
accurate determination of the species. On BECCARI’s own 
showing the Rumphian plate should be identified with what 
he calls Z. edulis var. amboinensis which, I believe, is a 
variety of S. sumatrana Becc. The earliest reference cited 
by RUMPHIUS and also by REINWARDT is CLUSIUS’s 
Exot. Libr. II Cap. iv (1605) 266 (Baly insulae fructus 
aspero cortice) which is also cited by C. BAUHIN as 
Fructus squamosus pyriformis in Pin VI (1623) 511; 
CLUSIUS gives a drawing of a fruit that had reached 
Europe from Bali preserved in brine. This drawing is quite 
insufficient for a correct identification of the species. 

On the other hand, REINWARDT, the author of the 
genus and the species, (S. edulis ), was in Java and it is the 
Java plant that he had actually studied and named first 
Salakka edulis in Blume, Cat. Gew.JBuitenz. (1823) 112 (cf. 
also p. 4 of this Catalogue for reference to REINWARDT’s 
manuscript work on Java plants), and then in the latinised 
form quoted above. I have not been able to consult 
REINWARDT’s actual protologue of the species and of the 
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Pig. 1. S. edulis, $. (in Hort. Bot. Sing, culta). 

A. Speciei habitus. B, Spica cum spatha. C. Flos masculus. 
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genus. But the fact that RE1NWARDT had studied 
Javanese matenal in establishing Sal a era and S. edalis 
should not be overlooked, on the plea that the generic name 
had been used in pre-1753 books for a different species (a 
species not easy to be established from the available data). 
RElNWAItDT obviously established his species and the 
genus on the specimens actually studied by him (fruit 
figured by Martius in t. 159, (ig. 3), but consistent with 
contemporary ideas and to throw light on the previous 
history of the plants in European literature, he also referred 
to previous descriptions and drawings of plants which 
appeared to him identical with his specimens; but this did 
not mean that, in case those anciently described plants 
proved different specifically or generically, we should dis¬ 
card Reinwardt’s original studies made on clear specimens 
and typify the species on what he himself could not study 
satisfactorily. Also under Ail. 42 (2) of the Rules we are 
obliged to consider that REINWARDT established his new 
genus Salacca with reference to his new description based 
on the living material, not with reference to its previous 
description given under* the same name. This means 
therefore that we have to identify S. edulis with REIN- 
WARDT’s Javanese material, a drawing of which was 
published by MARTIUS under S'. Blumeana. 

Thus typified, S. edulis Reinw. becomes synonymous 
with S. Blumeana Mart., and it was thus interpreted by 
MARTIUS (1838) and BLUME (1843?). The probable 
reason why MARTIUS replaced the specific epithet edulis by 
Blumeana is that there were more than one species having 
edible fruits and many of his contemporaries would employ 
the epithet wrongly to name any species having an edible 
fruit; besides, px-evious to the creation of the new name S. 
Blumeana, WALLICH (1832) had adopted S. edulis for 
S. Rumphii. But such considerations are not valid now; 
and it appears that they were not valid among many con¬ 
temporary botanists of MARTIUS himself, for BLUME 
(1843, p. 158 sub-Observatio) states that under “jus 
prioritatis” S. edulis should be the correct name for what 
MARTIUS had called S. Blumeana. 

Fortunately this typification of S. edulis docs not leave 
the Amboinese material without a name, for I believe it is 
identical with S. sumatrana, which includes three forms or 
varieties: one with all leaflets equidistant, the second with 
leaflets subequidistant or obscurely so towards the base, and 
the thii*d with leaflets distinctly grouped in the basal portion. 
In all these varieties the leaflets at the leaf-apex seem to be 
free, not united as in S. edulis. The shape of the fruit is not 
a good diagnostic character in Salacca, as it is determined by 
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the amount of free space the fruits have for their develop¬ 
ment ; if many of the fruits drop off when young or fail to 
develop, the remaining fruits have more space and then 
often have a rounded base, or a less cuneate base than fruits 
growing closely together. 

From the data given of plantings in the Botanic 
Gardens, Buitenzorg, S. sumatrana is also cultivated (or 
wild?) in Java and Borneo, and probably we have to locate 
the original home of this species in this region extending as 
far as Sumatra. S. vermicularis, which is closely allied to 
S. sumatrana and to S. edulis, is found wild in Borneo, 
reaching the Kinabalu Mountains at an altitude of about 
1000-1500m. 

2. Salacca flabellata Furtado sp. nov. 

Ab omnibus hujus generis speciebus haec differt foliis 
parvissimis flabellatis apice bifidis, spadicibus flapelli- 
formibus gracillimis, caule brevissimo cum vaginis ad 
5 cm. in diam. 

CauLis gracilis, brevissimus, in parte folioferente circa 
7 cm. altus, cum vaginis ad 5 cm. in diam., in altera 
parte repens, subterraneus, brevis, plures radices gerens. 
Frondes flabellatae, dimensione variabiles, hie majores 
tantum designatae; petiolus 1.5-2 m. longus, 5-10 mm. in 
diam., trigonus vel subteres, basi longe canaliculatus et alis 
semi-coriaceis mox marcescentibus deciduis vaginatus, 
aculeis 5-25 mm. longis rigidis saepe porrectis irregulariter 
sitis, apicem versus paucioribus, minoribus secus dorsum 
tantum praeditus; flabellum subtus albescens, ambitu elon¬ 
gate obovatum, 80-100 cm. longum, apice latissimum, 
bifidum, 40-45 cm. latum, basin versus sensim angustatum, 
infimo oblique cuneatum, summo pinnis paulo sejunctis 
apice et secus margines liberas setosis, rachidi 50-60 cm. 
longa, basi tantum armata vel non. Spadices masculi 1-2 m. 
longi, axi 3-4 mm. in diam., funiculati, gracillimi, indivisi, 
in axilla frondis solitarii, basi petioli perforata orientes, 
spiculas 1.5-3 cm. longas, in spathae axilla primariae 
solitarias, longe pedicellatas, pedicello quam internodus 
paulo breviore, spathas secundarias, fere chartaceas 
ferentes; spathis primariis quam internodi 5-10 cm. longi 
longioribus, coriaceis, apice mox fibrosis; floribus masculis 
clavatis, circa 4 mm. longis; corolla quam calyx fere duplo 
longiore. 

Stem smallest in the genus, with sheaths 5 cm. through, 
hardly above ground. Leaves similar, of varying dimen¬ 
sions, the largest as follows: petiole 1.5-2 m. long, 5-10 mm. 
in diam., trigonal in its basal half, almost terete in the 
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Fig. 2. S. flabellata, $. (Holotypus: Comer 30,525). 

A. Frons, cum spadice apice fohis parvissimis praedxto. B, Spadicis 
apex cum spatms spicisque. C. Sectio honzontahs ex spicae medio. 
D. Flos sub anthesi. E. Flos, sepala re&ecta. F. Corolla aperta 
cum stammibus. 
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upper; channelled and provided with deciduous, vaginal 
wings at base, armed irregularly with 5-25 mm. long rigid 
spines, which become fewer, smaller towards the apex 
(where they are dorsal only) and in the base of the leaf 
rachis; lamina flabellate, deeply bifid at apex, whitish 
beneath, obovate, 80-100 cm. long, 40-45 cm. wide at apex, 
gradually narrowed towards the base where it is obliquely 
cuneate; rachis 50-60 cm. long and armed or not at base; the 
lamina with a short free tip corresponding to each vein, 
setose along the margins and at apices. Male spadix 
emerging through a puncture in the dorsum of the petiole- 
base, whip-like, solitary, 1-2 m. long, 3-4 mm. in diam., 
with intemodes 5-10 cm. long; primary spathes slightly 
longer than the internodes, tubular, soon split into a fibrous 
limb in the upper half; spike one in the axil of each spathe, 
1.5-3 cm. long, 10-12 mm. through, provided with a pedicel 
slightly longer than the spadix-internode; secondary 
(empty) spathes on the pedicels, chartaceous; flowers male, 
clavate, 4 mm. long. 

MALAYA: Kemaman, Sungei Nipah, on hillsides and 
in swamps by streams (Corner, 30,525, vem. nom. Salak 
Chabang ). 

Plants with much smaller leaves and spadices are also 
found in the same clump, which is formed of distant stems 
united together by whip-like branches or spadix-axes. 
However in the description given above measurements are 
those of the largest specimens seen in the collection. 

The collector notes that this species is quite common 
also at Bukit Kajang, Kemaman, on the hillside near Ulu 
Ayam swamp. The spadices are reported to grow first 
upwards and then down or straight over the surface of the 
ground, sometimes burrowing under humus or becoming 
silted over in swampy places; the flowers are recorded to be 
produced on the spadix even after it has produced a young 
palmlet at the end. This phenomenon of producing a new 
stem at the end of a spadix is noticed also in S-Rumphii. 
Both this species and S. fiabellata have long spadices which 
reach the ground, where a spadix will receive the necessary 
stimulus to produce shoots and roots; in other species such 
conditions are only possible when the stems are very young, 
and hence it has not been possible in these to observe the 
phenomenon of branching. 

S. fiabellata is the only species in the genus to produce 
leaves having their pinnae united even in adult stages; in 
other species the phenomenon may be noticed in seedling 
stages only. 
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3. Salacca (Z) glabrescens Grill, in Calc. Journ. Nat. Hist. 

V (1844) 14; Mart., Hist. Nat. Palm. Ill ed. 2 (1849) 

202; Griff., Palms Brit. Incl. (1850) 17 t. 179; Becc. et 

Hook, f., FI. Brit. Ind. VI (1893) 473; Curtis in Journ. 

Iloy. Asiat. Soc. Stv. Branch XXV (1891) 151; Ridl 

Mat. FI. Malayan Pen. II (1907) 170; Becc. in Ann. 

Roy. Bot. Card. ('ale. XII, 3 (1918) 86 tt. 52 et 53; 

Ridl., FI. Malay Pen. V (1925) 33. 

Z. Blumeana Mart. saisu Ridl., in Trans. Linn. Soc. Ill 
(1893) 392. 

Z. cdulis Reinw. sensu Becc. m Malesia III (1886) 64 
partim. 

Stems short, trailing or without any part visible above 
ground, tufted. Leaves very large, 1-5 m. long; petiole 
1-1.25 m. long, decidously rusty furfuraceous; spines 3-5 
cm. long or shorter, confluent m oblique or hoiizontal rows, 
shorter and fewer in upper parts, and in the rachis of the 
leaf lamina. Leaflets in groups of 2-3, nearly equidistant 
in upper parts of the young leaves, 3-costate, sigmoid, 
concolorous, smooth on both surfaces, spinulous along the 
margins; the largest mesial, 30-35 cm. long, 5-6.5 cm. wide; 
lowest narrower, and the uppermost often united in a bilobed 
flabellum. Male spadix 25-40 cm. long, deciduously rusty 
furfuraceous in axis and spathes, diffusely divided into short 
branches; primary spathes 8-20 cm. long, shortly tubular at 
base, ventrally opened into a broad, boat-shaped, acuminate 
limb; spike cylindrical, 4-10 cm. long, stalked, produced on 
primary, secondary or tertiary branches, exserted fully 
from its own spathe, glabrous outside or very nearly so. 
Female spadix slightly shorter and less branched than the 
male; spikes 7-13 cm. long, 2-2.25 cm. wide, externally 
glabrous or very slightly squarrose; the female flower large, 
8 mm. long, accompanied by a smaller neuter flower. Fruit 
pyriform, 4-5 cm. long, 3-4 cm. in diam., gradually nar¬ 
rowed towards the base, abruptly contracted into a beak 
5-10 mm. long, or longer in young fruits, covered with scales 
having upturned points; seeds 2-3 (when two semi-oboval); 
embryo opposite to the apical pit, slightly above the basal 
point. 

MALAYA: Trcnggomu, Ulu Brang, Tersat, alt. 1000 m. 
(Moysey and Kiah, 33,395). Kemaman, Ulu Kajang 
(Corner, 30,495). Pahang, Tahan (Ridley 3,141); Kuala 
Lipis (Machado sub Ridley num. 11,613); Gunong Senyum 
(Henderson, 22,224, as ZaXak Utan) ; Pelangai or Manehis 
(Burkill and Haniff, 16,791, as Buah Salak). Penang, 
Balek Pulau, alt. circa 660 m. (Curtis in June 1890); Telok 
Bahang (Curtis’s Collector, as Choochae) ; Government Hill 
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Fig. 3. S. glabrescens, $. (Nur 11,965). 

Al. Frondis pars cum foliolis. A2. Spadicis pars. B. Alabastrum. 
C. Flos apertus ut staminum insertio appareat. Z). Spicae sectio 
transversa. E, Fetioli pars. 
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Fl 22,224 )?‘ glabresc€lls > 2- (A and B: Curtis 2,435; C-G: Hendersoi 

frondis parte resecta, cum foliolis. At. 
fructiferus. B. Pructus immaturus. C. Fructus 
r> | ec *?° fructus transversa ut dispositio seminum 4 
E r S | nuna dua ex fructu singulo. F. Semen verticalitei 
aiscissum. G. Semen integrum. 
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(Ridley in Feb. 1892) ; Penara Bukit, alt. circa 660 m. 
(Curtis 2,435); Moniot’s Road (Curtis in April 1890). 
Pciak, Sungai Gepai, Bidur (Corner, 31,484 and 31,485); 
Bukit Chong, Kroh (Furtado. 33,017 as Buah Kumbah); 
Padang Chong, Kroh (Furtado, 33,006 as Pokok Kumbah). 
Selangor, Sempang (Ridley in Aug. 1909); Ulu Selangor 
(Goodenough in 1899); Kuala Lumpur (Ridley, 3,142 
partim). Singapore, Garden Jungle, probably cultivated 
(Furtado 29,207). 

This is easily distiguished by its sigmoid, grouped and 
concolorous leaflets, and by its spikes being externally 
glabrous or almost so, and also by its fruits being abruptly 
contracted into a long beak. 

The shape of the fruits depends largely on whether they 
are congested or not; when congested, the fruits do not get 
space enough for the full development of the base and so 
become pyriform, gradually cuneate to the base. In young 
fruits, the beak is very long and gradually narrowed towards 
the apex; and it is therefore quite possible that the fruits, 
when given space, will develop at the base so as to become 
globose as described by HOOKER (FI. Brit. Ind. VI, p. 474). 
Fruits with 4 seeds are also seen. 

4. Salacca (Z) Rumphii Wall., PI. Asiat. Rar. Ill (1832) 
tt. 222-3 and 224 and Index; Bl., Rumphia II (1843) 
161. 

Z. Beccori Hook, f., FI. Brit. Ind. VI (1893) 474 quoad 
fructus. 

Z. edulis Reinw. sensu Wall. op. cit. Ill (1832) 14 text; 
Grift., in Calc. Journ. Nat. Hist. V (1844) 8 et Palms Brit. 
Ind. (1850) 10, t. 175 (spadix only); Curtis in Journ. Roy. 
Asiat. Soc. Str. Branch XXV (1894) 151. 

Z. macrostachya Griff, in Calc. Journ. Nat. Hist. V 
(1844) 13; Mart., Hist. Nat. Palm. Ill 2a. ed. (1849) 202; 
Griff.. Palms Brit. Ind. (1850) 15, t. 178 A, B and C; Becc. 
in Malesia III (1886) 66. 

Z. Wallichiana Mart., op. cit. Ill, ed. la (1838) 201, tt. 
118,119 et 136, et ed. 2a. (1849) 200, et (1850) 325; Kurz 
in Natuurk. Tijdschr. Ned. XXVII (1864) 214, et For. FI. 
Brit. Burma II (1877) oil; Becc., Malesia III (1886) 66; 
Becc. et Hook, f., FI. Brit Ind. VI (1893) 473; Ridl., Mat. 
FI. Malayan Pen. II (1907) 170; Becc. in Ann. Roy. Bot. 
Gard. Calc. XII, 3 (1918) 83, tt. 50, 50A, et 51; Ridl., FI. 
Malay Pen, V (1925) 33; Blatter, Palms Brit. Ind. and 
Ceyl. (1925) 265, pi. 50. 

Stem tufted, trailing or almost absent above ground. 
Leaves very large; petiole 1.50-2.50 m. long, armed with 4-8 
cm. long spines arranged in oblique rows or rings; lamina 
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4mm ° ° 6 mm 

Fig. 6. S. Rumphii, $ . (Furtado 33,025; Fructus tantum: Furtado 33,017). 


A . Spadix apice folia parvula ferens. B. Frondis pars. C. Sectio 
spicae transversa. D. Fructus immaturus. E. Spathella apice cum 
paleis barbae. F< Sectio alabastri yerticalis. G. Bracteola annulata. 
H Flos apertus cum stammibus. 
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2.75-3.50 m. long, armed along the dorsum of the rachis 
with shorter spines which are approximate in the lower 
regions, solitary and distant in the upper. Leaflets in 
groups of 2-4 each, divergent, oblong-lanceolate, slightly 
falcate or sigmoidly so towards the apex, slightly paler 
beneath, abruptly acuminate, often ending in a filiform tip, 
smooth except occasionally for spinules above in the apical 
portion of the midcosta; margins setose; mesial leaflets 
largest, 60-80 cm. long, 7-9 cm. wide; apical leaflets shortest, 
basal narrowest. Male spadix deciduously rusty furfurace r 
ous in axis and in spathes, 30-80 cm. long, divided into 
several secondary and tertiary pendulous spike-bearing 
branches; primary spathes lacerate longitudinally; spikes 
cylindrical, solitary, distant, shorter than the axillant 
spathe, covered with brown wool surrounding the male 
flowers. Female spadix larger than the male, similarly 
divided and covered with deciduous rusty furfur; the spike 
tomentose even externally; female flowers larger than the 
males, each accompanied by one neuter flower. Fruit 
obovate pyriform, or somewhat oblong, 7-8 cm. long, 4 cm. 
across, covered with light-coloured or fulvous scales; seeds 
3, embryo basal being exactly opposite to the apical pit. 

SIAM: cult. Hort. Bot. Bogor. (Furtado 31,148). 

MALAYA: Perils, Qinting Kabok (Ridley 15,362). 
Pahang, Tahan (Ridley 3,142 partim). Perak, Bukit 
Chong in Kroh (Furtado 33,017B); Ayer Panas in Kroh 
(Furtado 33,025). Province Wellesley, Permatang Bertam 
(Ridley 7,003); Bukit Juru (Ridley, sub. nom. vern. 
Kombar). 

DISTRIBUTION: Burma and Sumatra. 

The change in nomenclature above indicated is needed 
because there is evidence that WALLICH issued the plates 
and the Index to PI. Asiat. Rar. Ill (1832) earlier than the 
text, so that even in the Index (to the plates), WALLICH 
retained the name S. Rumphii for his species. In the text, 
however, WALLICH changed the name to S. edulis, which 
he did apparently on tho advice of MART1US (see also 
BLUME’s manner of citing the synonym under S. 
Rumphii) ; and referred to the prior publication of the plate 
under the other name. BLUME's remark (op. cit. p. 158 
in Observatio) that S. Rumphii Wall, has a “jus prioritatis” 
over S. WaMchiana Mart, corroborates this conclusion. 
GRIFFITH (op. cit. sub Z. edulis) and the editors of Index 
Kewensis also imply that S. Rumphii was published by 
WALLICH. 

This species was based on male specimens from a 
Sumatran plant cultivated in the Botanic Gardens, Calcutta, 
and on female fruiting specimens collected by WALLICH in 
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Burma. The species is common in Malaya, though seldom 
collected. It has perhaps disappeared from some places like 
Penang and Singapore, where it was formerly reported to 
occur. The species is sometimes confused with S. glabres- 
cens which has sigmoid leaflets and externally glabrous 
spikes. When CURTIS stated that 5. edulis as described by 
GRIFFITH did not occur wild anywhere in the Malay 
Peninsula, it is obvious that he was speaking of the real 
5. edulis, and not of the plants described by GRIFFITH 
under that name. 

The spadix of this species often produces a leafy sucker 
at its end. 

B. Section LEIO-SALACCA (Leiozalacca)’ Becc. 

Female flowers solitary; ovary smooth; fruit-scales 
without any pungent tips; seeds 1-3. 

.». Salacca (Z) affinis Griff, in Calc. Journ. Nat. Ilist. V 
(1844) 9 et Palms Brit. lnd. (1850) 12,1.176 A, B and 
C; Mart., Hist. Nat. Palm. Ill (1849) 202, t. XXXI f. 
iv; Becc., Malesia 111 (1886) 67; Becc. et Hook, f., FI. 
Brit. Ind. VI (1893) 169; Ridl., Mat. FI. Malayan Pen. 
II (1907) 169 partim, et FI. Malay Pen. V (1925) 32 
partim. 

Stem short, tufted, hardly above ground. Leaves 3-4 
m. long; petiole armed with light-coloured, unequal, 3-6 cm. 
long, mostly approximate, deflected or ascendent spines 
which become gradually shorter and geminate or solitary on 
the raehis; lamina 1.75-2.50 m. long. Leaflets in one plane, 
m groups of 2-3 or 4 on each side of the raehis, oblanceolate- 
sigmoid with a slightly falcate point, often ending with a 
filiform apex, 3-costate, smooth on both surfaces, spinulous 
along the margins towards the apex; mesial leaflets 35-45 
cm. long, 6-10 cm. wide; lower leaflets smaller, apical ones 
often united. Male spadix 50-100 cm. long, having short 
branches which bear spikes either solitary or in groups of 
2 or more; spathes longer than the spikes, lanceolate, 
acuminate, more or less lacerate, thinly covered with a 
deciduous rusty furfur outside; spikes 4-6 cm. long, 8-12 
mm. in diam., tomentose outside, bearing two male flowers 
at each spathel. Female spadix shorter, 30-50 cm. long, 
covered with a long split and lacerate spathe; branches 
shorter than the primary spathes, 5-10 cm. long; secondary 
spathes shorter but similar, bearing in their axils spikelets 
each up to 3 cm. long and bearing a few solitary female 
flowers; in the upper half of the spadix the spikelets are 
borne directly on the main axis. Fruit ovoid, sometimes 
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Fig. 6. S. affinis, $, (Furtado 31,149). 

A. Petidi pars adulti. B. Petioh part juvenilis. C. Frondis par, 
D. Spadix. E. Spica cum spatha. F. Flos post anthesin. (?. Flos 
apertus. 
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Fig. 7. S. affinis, •£. (Furlado 33,058). 

A. Spadicis ramus. B. Ramulus spadicis cum fructibus matims. 
C. Petioli pars. D. Frondis pars cum foliolis. E. Semina txia 
ut in pericarpii involucro disposita. F. Semen mtegrum. 
G. Semen verticaliter discissum. 
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obovoid or irregular in shape, tapering both w ays, mammil- 
late at apex, covered with smooth scales disposed in 22-24 
series (24-26 according to Beccari) ; seeds 3 or less, embi-yo 
basal exactly, opposite to the apical pit. 

Malaya: Kedah, Sungai Labong at Baling (Furtado 
33,058 as Buah Salak); Bindings, Gunong Tungal (Ridley 
in 11-1890). Malacca, Selandor (Alvins, 332 as Pokok 
Ramgam ); Batu Tiga (Goodenough, 1,419 as Salak titan). 
Singapore, Bukit Timah (Ridley in 1898) ; Chan Chu Kang 
(Ridley 4,421 partim, as Salak Hi i tan). 

Sumatra : cult. Hort. Bot. Bogor., probably Palembang 
(Furtado 31,149). 

5-b. Salacca affinis var. borneensis Furtado stat. nov. 

Z. borneensis Becc., Malesia III (1886) 68 et in Ann. 

Bot. Gard. Calc. XII, 3 (1918) 94, t. 59B. 

A typica differt fructus squamis per series 18 dispositis. 

This differs from the type in having the scales of the 
fruit disposed in 18 vertical series. 

Borneo: Sarawak, Kuching (Beccari). 

So far known only from the type collection. There is 
a great deal of valuation in the number of series of scales; 
all the Malayan fruits I examined show 22-24 series, whereas 
Beccari reports that in the Malayan specimens he examined 
there were 24-26 series. 

C. Section ELEIODOXA Becc. 

Female flowers each accompanied by a neuter flower; 
ovary smooth; fruit-scales without any pungent tips; seed 1. 

6. Salacca (Z) conferta Griff, in Calc. Journ. Nat. Hist. V 

(1844) 16; Mart., Hist. Nat. Palm. Ill, ed. 2a (1849) 

201, tt. 173 et 174; Griff., Palms Brit. Ind. (1850) 19, 

tt. 180 A, B and C; Becc. in Malesia III (1886) 67; 

Becc. et Hook. f. in FI. Brit. Ind. VI (1893) 473; Ridl., 

Mat. FI. Malayan Pen. 11 (1907) 369; Becc. in Ann. 

Roy. Bot. Gard. Calc. XII, 8 (1918) 95, t. 60; Ridl., FI. 

Mai. Pen. V (1925) 32. 

Z. affinis Griff, sensu Ridl. op. cit. 11 (1907) 169 et FI. 
cit. V (1925) 32 partim. 

Eleiodoxa conferta (Griff). Burret in Notizbl. Bot. 
Gart. Berlin XV (1942) 734. 

E. orthoschista Burret in Notizbl. cit. XV (1942) 735. 

Stem tufted, short or hardly above ground. Leaves 
large, 5-6 m. long or more including 2.5-3 m. long decidously 
rusty furfuraceous petiole; the latter covered with white- 
coloured black-tippcd narrow spines 4-5 cm. long usually 
united at base into short oblique or transverse series; the 
spines on the dorsum of the rachis of the lamina shorter, 
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Fig. 8. S* conferta. (Furtado 37,923). * 

A . Spadicis ramus. B and C. Petioli particular D. Semen verticaliter 
discissum. E. Semen integrum. F. Fructus. G. Frondis pars 
cum foliolis. 
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often slenderer and fewer. Leaflets numerous, equidistant, 
alternate or subopposite, gradually narrowed nearly to a 
straight, slightly unequal base, almost ensiform, slightly 
unequal at apex, more or less spinulous in the costae above, 
smooth below, setose along the margins; the mesial largest, 
50-70 cm. long, 4-5 cm. wide; the two terminal leaflets 
slightly connate at base and at times also laterally united 
with the next pair below. Male spadix erect, about 25-40 
cm. long, congested, outermost spathe not seen; spikes borne 
on "axis and on primary branches which are at times as long 
as the primary spikes or slightly longer, the basal spathes 
partly lacerate, gradually narrowed to an acuminate point; 
secondary spathes entire or very often so, shorter, frequ¬ 
ently narrowed suddenly to an acuminate point; spikes 
bifarous, almost glabrous outside, almost equal except the 
terminal ones which are often smaller; male flowers in pairs 
at each spathel. Female spadix similar to male, but shorter, 
erect, congested to an oblong, ovoid mass, with very short 
primary, palmate branches, each branch being again divided 
into many smaller branchlets each bearing 1-2 or more 
spikes; outermost spathe 60 cm. long, tubular at base, with 
a long lanceolate acuminate limb, armed outside with long 
white black-tipped spines, deciduously rusty furfuraceous, 
soon lacerate, fibrous; secondary spathes lacerate and in 
fruiting spadix often fibrous; larger spikes 10-15 cm. long, 
about 2 cm. through; flowers usually a neuter and a female 
at each spathel, equal in size, but sometimes two female 
flowers without any acolyte neuter or with a neuter between 
the two female may be found. Fruits crowded, very 
irregular in shape but tending to become turbinate, convex 
or flat and shortly muoronate at apex, 4 cm. long, 2-5.5 cm. 
wide, with straw coloured smooth scales arranged in 21-24 
series; seed solitary, surrounded with a fleshy integument, 
compressed longitudinally, two or three times as broad as 
high, nearly circular or reniform, 4-5 cm. high, 12-15 mm. 
broad (Beccari noticed one seed 10 mm. high, 22 mm. 
broad), with a broad shallow cavity at apex, and embryo at 
base. 

Malaya; Kelantau, Kota Bahru (collect, ignot.). 
Bindings, Lumut (Ridley in 11-1892; Ridley and Curtis in 
111—1892). Malacca, loc. incert. (Alvins). Johore, Gunong 
Pulai (Best, 8,322 as Asam Paya). Singapore, Chan Chu 
Kang (Ridley 3,143 as Asam Payah; 3,502; 4,421 partim, as 
Salak Hutan', 4,622 as Salafc Hutan ); Jurong (Corner, 
26,200: isotype of E. orthoschista ; Furtado 37,923; 
Ngadiman 37,933 and 37,934). 




Pig 9 S. confeita. (Ngadiman 37,933) 

A Spadicis ramus B . Spatha pnma, universalis D Flores (neuter 
femineusque) ut in axilla spathellae siti E. Flos fenuneus post 
anthesm. F-G Bracteolae H Spathella / Flos neuter 
n y,Y armm £ Corolla floris feminei aperta cum stanunodus 
**• rloris corolla neutn aperta cum staminodns 
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Borneo: British Noith Borneo, Jesselton at Lumot 
(Cuadra, A1.338, as Asam Kolambi in Brunei language). 

Distribution : Reported to occur also in Rhio and 
Bangka Islands. 

There is a good deal of variation in this species as to 
size of its fruit as well as in the size and spinescence of the 
leaflets. BURRET has established Eleiodoxa orthosckista 
as distinct from E. coni it la (S. conferta) but on the 
material available in Singapore, which lacks good specimens 
from Malacca (the type locality of S. confeii,a ), I hesitate to 
admit his separation. S. con fata was apparently very 
widely spread in Singapore and its fruits were even sold in 
local bazaars by Malays (cf. Ridlev in Journ. Roy. Asiat. 
Soc. Straits Settl. XXXIII, 1900, p. 176). RIDLEY has 
confused some material of this species with S. a finis, 

7. Salacca (Z) Scortechinii Becc. in Ann. Roy. Bot. Gard. 

Calc. XII, 3 (1919) 97, t. 61. 

Stem apparently similar in habit to S. conferta, but 
smaller. Leaves about 3-4 m. long including 1.5 m. petiole; 
spines few, distant, solitary, rarely united into lines or 
series, 10-15 mm. long on petiole becoming smaller and more 
distant on the rachis. Leaflets numerous, equidistant, dis¬ 
tinctly sigmoid, 3-costate, smooth on both surfaces, sphml- 
ous along margin; mesial 45 cm. long, 3-3.5 cm. wide. 
Female spadix like that of S. confeita, but smaller, with 
shorter and narrower spikes. Fruit globose-turbinate, 2-2.5 
cm. in diam.; seed discoid. 

Malaya: Perak, ioc. incert. (Scortechini as Udany). 

This species is known only from the type collection, 
which perhaps is the reason why RIDLEY has ignored it. 

I have not seen the type and there is jnothing in the Singapore 
herbarium which would match the plate given by BECCARI. 
It differs from S. conferta by its small, mostly solitary 
spines on the petiole and by its falcate-sigmoid leaflets.' 
From the plate the species looks like a mixture consisting 
of a young leaf of S. a finis and a spadix of S. conferta’, but 
without any comparative study, it is unsafe to make this 
reduction. 



WILLIAM FARQUHAR’S DRAWINGS OF MALACCA 

PLANTS 

By I. II. Burkill. 

The Itoyal Asiatic Society of Groat Britain and Ireland 
possesses a volume of paintings of plants, 55 in all, which 
was given to it in 1827 by Lieut.-Col. William Farquhar of 
the Engineers, the first Resident and Commandant of Singa¬ 
pore. In Farquhar’s handwriting on the tly-lcaf is written 
“Medicinal plants, etc., of Malacca” and his name. It is 
obvious that the paintings are part of the “very large 
collection of drawings and subjects of Natural History” 
which Jack said Farquhar had made in Malacca (see Jack’s 
letters to Wallich (Jour. Straits Branch Roy. As. Soc. 7fi, 
p. 151; 1916)). 

In 1818 Radies was instructed by the Marquess of 
Hastings to seek a settlement to the eastward of Malacca, 
and, sailing from Calcutta m December with William Jack 
as his personal physician, reached Penang on the 31st; 
Farquhar who had been in Malacca since 1803, had been put 
under Raffles’ orders and had arrived in Penang on the 30th 
bringing all or part of that collection with him. Jack in the 
letter cited wrote “I have just had an opportunity of examin¬ 
ing his (Farquhar’s) drawings of Malacca plants. Most 
unfortunately from want of scientific acquaintance with the 
subject they are deficient in many essential points of 
dissection; but they will be extiemoly useful as a guide by 
taking the native names .... and making inquiries.” 
Wallich says that Farquhar employed a Chinese artist. The 
pictures would be his work; and there is no reason to think 
that they are not all by one hand. Some of this artist’s 
brush-work is very beautiful; some of his drawing is conven¬ 
tional and unreal; half of the pictuies represent no more 
than the vegetative parts. Of course, Jack, now for the first 
time in Malaya, would feel it hopeless to put botanical names 
without flowers; and his criticism was just. 

Under each picture (with seven exceptions) the Malay 
name is written in Arabic characters; one hand wrote the 
names under the first 25 pictures and numbered them; 
another wrote the names under the rest, but did not number 
them. Doubtless Farquhar used Malays on his staff for 
this; and there is none of his own handwriting anywhere; 
but it is clear that from somewhere there was a direction in 
the choice of subjects, because in the time of the first clerk 
Zingiberids were favoured: in the time of the second. 
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esculent roots had some favour. Pencilled numbers arc 
present also, and this numbering shows that two paintings 
that were numbered 9 and 47 were removed before the rest 
were bound. The volume was bound by a book-binder in 
Paternoster Row, London; and a numbering in ink at the 
tops of the pages appears to have been done at the time of 
binding: this numbering lakes no notice of the missing two. 
After the binding had been done, someone transcribed the 
Malay names into English characters, first in pencil and 
then inked them; and the same hand added a few notes, the 
longest of which is on the use of Croton seeds among the 
Tamils. This hand sometimes introduced mistakes—for 
instance, wrote rambaga (for tembega) on the illustration 
of Abutilon indicum to which it does not belong, and, faced 
by a picture of the race of Zingibn officinale known as halia 
padi, though properly so named in Malay, wrote aliea bara 
which belongs to a different race. 

Scattered on the pages are various attempted deter¬ 
minations, sometimes wild, in other hands, all assuredly 
written after the volume left Farquhar’s possession. 
Disregarding them, 1 have made the following inventory by 
the numbers in ink:— 


1 . 

2 . 


3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 


17. 

18. 

19. 

20 . 
21 . 


serunai laut— Wedelia bifloia DC. 
ketuwir— Derr is trifoliata Lour. (D. uliginosa 
Benth.). 

balek angin— Mallotus paniculatus Muell.-Arg. 
balek adap— Mussaenda, probably mvtabilis Hook. 


lenggundi— Vitex irifolia Linn., an unusual form 
with simple leaves. 

hujan panas —Phyllanthus pulcher Wall, 
tulang-tulang—probably one of the Rubiaceae. 
gendarusa— Gendarussa vulgaris Nees. 

(without a name)— Abutilon indicum Don. 
jeringau—Acorns calamus Linn, 
tutup bumi— Elephantopus scaber Linn, 
kenchur— Ktvmpferia rotunda Linn, 
lempoyang wangi— Zingiber aromaticum Valeton. 
lenjuang— Cordyline fruticosa Goeppert. 
bongelai— Zingiber cassumunar Roxb. 
aliya bara— Zingiber officinale Linn., a pungent 
race of ginger. 

temu kunchi— Gastrochilus panduratum Ridl. 
lengkuas— Languas galanga Stuntz. 
l&iguas ranting— Languas melanococca Burkill. 
temu pauh— Curcuma mangga Valeton & van Zyp. 
temu gajah— Curcuma probably xanthorrhiza Roxb. 
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22. haliya padi— Zingiber officinale Linn., a somewhat 

acrid race. 

23. nara pusi— Voandzeia subtei ranea Thouars. 

24. rumput kemenyan— Salomonia sp., agreeing with 

no known species. 

25. ati-ati— Colons at to pur pure us Benth. 

26. pokok jarak— Ilicinus communis Linn., the Castor 

oil plant. 

27. (without a name)— Hibiscus sabdariffa Linn., the 

Rozetlc. 

28. pokok sireh— Piper betlc Linn., the Betel pepper 

plant. 

29. tuba darat— Dorris trifoliaia Lour, as regards the 

fruit; but D. heptaphylla Merr. as regards the 
flowers. 

30. rembega— Calotropis gigantea R. Br. 

31. don tumboh duan— B)yophyllum pinnatum Kurz. 

32. ubi teropong— Dioscorea esculenta Burkill, the 

Lesser Yam. 

33. keledek puteh— Ipomoea batatas Lam., a rather 

curious race. 

34. ubi Jawa— Dioscorea alata Linn., probably Rox¬ 

burgh's D. atropurpurea. 

35. (without_a name)—an epiphytic orchid. 

36. (without a name)—another epiphytic orchid. 

37. ubi Benggala— Manihot utilissima Pohl, the Tapioca 

plant. 

38. penggaga— Hydrocotyle asiatica Linn. 

39. keladi puar— Typhonium trilobatum Schott. 

40. chemekian— Croton tiglium Linn., the Croton oil 

plant. 

41. kunyit— Curcuma domestica Valeton, the Turmeric 

plant. 

42. keladi seminyak— Colocasia csculentum Schott, a 

pink skinned race. 

43. keladi belanda—the same, a pale brown skinned 

^ race. 

44. keladi Jawa—the same, a deep violet skinned race. 

45. keladi serakoh benuwa—the same, with very 

numerous daughter tubers (probably the same 
race now known as keladi rakit). 

46. nasi-nasi— Psychotria sp. 

47. balam— Madkuca malaccensis H. J. Lam. 

48. sunti— Adinandra, probably A. acuminata Korth. 

49. pinang utan— Pinanga sp. 

50. chengkoh— -Mesua ferrea Linn. 

51. bidara pahit— Eurycoma longifolia Jack. 

52. (without a name)— Hibiscus abelmoschus Linn. 


Gardens Bulletin, S. 



407 


53. (without a name)— Clerodendmn pameulahm 

Linn. 

54. kechubong putoh— Datum metal Linn. 

55. (without a name) — Counat us }< > ruflbu us Jack. 

It is obvious that most of the plants came from gardens 
in Malacca; others would be found in the untidy ground 
which surrounded the port and was kept partly cleared that 
unwelcome visitors might not approach unseen. Only four 
are actually trees. It is interesting to read a note which 
calls the Tapioca the best tuber available in Malacca. Of 
the four races of keladi (nos. 42-15) local tradition, as 
incorporated in the names, attributed one to Java and a 
second to importation by the Dutch. The Greater Yam 
seems to have attracted less interest; and the Lesser Yam 
(no. 32) seemed to the writer of the notes to need this 
comment—“a most excellent vegetable partaking of the yam 
and sweet potato”—as if it were unfamiliar. Only one race 
of the Sweet potato is figured and that a curious one. Of 
‘greens’, penggaga alone obtained a picture. The pictures of 
the Zingiberids are praiseworthy representations of flower¬ 
less, and, in general, not fully grown plants; and Jack would 
be helpless in face of them. The plants of magic in 
medicine,—gendarusa (no. 8), tutup bumi (no. 11), lenjuang 
(no. 14) and Clerodeudron paniculatum (no. 53)—are 
pictured, the first in its dark form, because the dark is 
reputed to be the more powerful; so too lenjuang is figured 
in its deep claret form. It is interesting to observe tutup 
bumi drawn as if from garden soil, whereas tutup bumi in 
order to possess the pentacle of Solomon’s seal should be 
grown on sun-dried hard soil. Of medicines that every 
Malay uses without any harm to himself, serunai laut 
(no. 1), lenggundi (no. 5), ati-ati (no. 25), hujan panas 
(no. 6) and balek angin (no. 3) are figured; and so are 
potent drugs as Croton and Datura. Farquhar's title 
‘Medicinal plants etc.' is justified. 

The use of sunti for Adinandra is unexpected. The 
name nara pusi appears in R. J. Wilkinson’s Malay-English 
Dictionary (1932, pp. 165 and 292) as of an unidentified 
plant. It is now possible with reasonable certainty to equate 
it with Voandzeia subterranea, the Bambara Groundnut, 
though the Chinese artist did not draw the secondary vena¬ 
tion in the leaves correctly, made the runners unduly thick 
and had neither flowers nor the characteristic pods which 
the plant buries in the soil. Arab traders probably brought 
the seeds to Malacca, and Zanzibar was a likely source. 
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FLORA MALESIANA 

This promises to bo the greatest undertaking of its kind 
ever achieved. The number of species of higher plants to 
be described m the whole Malaysian region is estimated at 
25,000 to 80,000. The largest comparable work previously 
accomplished was the Flora of British India, which included 
about 14,000 species. 

The sample part already published gives indications of 
the scope ol‘ the whole. First we have the beginning of the 
essay on general considerations which is to introduce Vol. 4. 
This is headed with the remark “we should endeavour to 
determine how few, not how many species are comprised in 
the Malaysian Flora”. Copious quotations are given from 
Hooker’s introductory essay to his Flora indica, as Dr. van 
Steenis believes that the considerations there presented by 
Hooker still largely hold good today. In particular, Dr. van 
Steenis emphasizes the great need for monographic treat¬ 
ment of all groups, without which no proper judgement of 
individual species can be made. He goes on to survey 
variation among Malaysian plants, its many causes and 
manifestations; first variations induced by the environment 
and then those bound to the genotype are discussed. He is 
strongly of opinion that a narrow concept of species is 
neither in accordance with the modern genetic viewpoint 
nor with the best practical interests of taxonomy. 

Next come the first 39 pages of taxonomic revisions, 
beginning the text of Volume 4. The two-column arrange¬ 
ment for the individual descriptions of species, in smaller 
type than the main family and generic headings which cross 
ihe whole page, is convenient and excellently set up. The 
details of the arrangement are to be standardized for all 
families, and provide necessary information compactly and 
adequately. One would like to see some more brief notes on 
the probable affinities of small families to larger ones, such 
as that given by Dr. van Steenis himself for Ancistroclada- 
ceae; also notes on the basis of classification within the 
larger families. The illustrations are good and excellently 
reproduced, but in a few cases details of flowers are not 
given. It is most desirable that small drawings to show 
floral structure should be given in at least one species in each 
genus. Drawings to show details of floral parts would for 
example be a helpful supplement to the excellent line 
drawings showing external form of plants in Burmanni- 
-aceae. 
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The publication concludes with brief samples of 
treatment of Volume l (Malaysian Plant Collectors and 
Collections, a Cyclopaedia of botanical exploration in 
Malaysia), Volume 2 (Malaysian Plant Life) and Volume 
3 (Malaysian Plant Geography). These three volumes 
together will form a most comprehensive introduction to 
the study of the Malaysian flora. 

This great work could only be accomplished by co-opera¬ 
tion of many botanists in many different countries. But 
it needs also a co-ordination of design for which one person 
must in the main be responsible. The whole work is 
largely due to the vision of Dr. C. G. G. J. van Steenis, and 
it is fortunate that he has also been enabled to undertake 
the co-ordinating work of General Editor. To his unremitt¬ 
ing labour no less than to his breadth of knowledge is due 
the successful launching of this great enterprise. To the 
Government of Indonesia also much credit is due in these 
difficult times for undertaking a long-term project, and for 
recognition of its great importance as a survey of the plant 
life of the Malayan region. 

The Malay Peninsula, which is included in the area 
covered by Flora Malesiana, will also benefit from this work. 
We are at present helping by loan of specimens from the 
Singapore herbarium, so that monographers may have an 
up-to-date local knowledge of available data concerning the 
plants they are studying. We hope also that some mono¬ 
graphic study may be undertaken in Singapore. 

We welcome the appearance of the first issue of Flora 
Malesiana, which is an outstanding event in the history of 
tropical botany, and express our congratulations to the 
Editor and our good wishes for the future success of his 
efforts. 
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